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Vi hen you put '^'Prcslonc’’ bratu] anti- 
freeze in your car, winter worry is out — 
for this anti-freeze ti ill no//ai7/ One s^hoi of 
*^Prestone’’ anti -freeze gives you cttmpif^te 
protection against costly freeze-iip/riiere’s 
no replacing, because "Prestone” anti- 
freeze will not boil away or foam off, There 
are no obnoxious fumes. No fire bazarcL 
"Prestone” brand anii-freeze preivnts rust 
and corrosion. GUARANTEED IN 
WRTi’lNG. See your dealer now. 

Jlif' *‘Everr‘mitf" nre- 

trattF-itiftrlCii uf ^atitinitl CurfufH Cotniumjt, Inr, 
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HOW SUPERFINISH PUTS 
FRICTION ON THE SKIDS 




For 

Eifetimoothnejj 
— 1941 Flym- 
Oul^h trtgiihe b 

Supcrfinislied 
35 poinij l 



I N ADDITION to SupertiDish and all ita other famous lon^-life enginoer- 
Plymouth for 1941 brings you 19 great new advancements I 

Performance is stepped-up 4 ways**4'ncrea3ed horsepower, increased 
torque— new tranamisaion and axle rati os J There's new Powermatic 
Shifting.. mew Fashion-Tone Interior.. .big 117-mch Wheelbase! 

See and drive this new whirlwind performer today! Plymoitth Divi- 
sion OF Chrysler Corporation. 

TUNE IN MAJOR BOWES’ HOUR. C.B.S.. THURSDAYS, 9 TO 1 ft P.M., E.S.T. 
SEETHE NEW mi LOW-PRICED PLYMOUTH COMMERCIAL «:aRS 1 



Note obsencfr of wear- coming polnfi In 
Supeiflniitiftd turfoce [rigM]. 



in the 1941 Plymouth 



Revolutionary new Method of Finishing Engine Parts 
Produces Amazingly Smooth Surfaces— Extra Quietness, 
Long Life, and Economy fn the 1941 Plymouth 



A HUMAN HAIR is 
3.000 tim'd thklter 
than o ’'micTO-inch" 
fiew unit noerfed 
lo meoiure pstOrt* 
ishrng occurocy of 
Svpei'fliriish in 1941 
Plymoulh cnginol 



StTERFlNiSHED surfaces of the 1941 Plym- 
outh engine are virtually immune to friction 
and Operating wfear, when properly lubri' 
<^ated! Superfinish scrubs ojf tiny, sharp sur- 
face irregularities that might otherwise 
puncture the microscopically thin film of 
oil which separates and prevents wear be- 
tween the moving parts of the engine! 



MiCRO-DfAGRAMS SHOWING 
MAGNIFIED SURFACE PROFILES 
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OUR PART 
IN NATIONAL 
DEFENSE 



The Belt System is a nation-wide 
telephone system, — ready to 
serve the United States in normal 
times or emergency^ It hm . . 

1, The trained forces to operate tolcplionc 
equipment and plant, 

2, The trained staffs to direct these opera- 
tions, 

3, The latest motorized, mechanized tele- 
phone ^otips of great moliilitr which 
can concentrate anj’W'hcre quickly* 

4, A dependable service of supply that 
reaches anywhere in the United States* 

5, A source of supply — the Western Elec- 
tric Company, devoted to telephone 
manufacture, 

6, A great laboratory that brings the ad- 
vance of science to bear on the improve- 
ment of telephony. 




Walsff S. IVmtdfRnti American 

Teltphtute and Telegraph Comptany 



7* The financial strength to keep going 
and work ahead for the future* 

> ^ ^ 

Each is important. All are necessary for 
good telephone service from day to day 
and for the needs of national defense. 

It is the organization, the team-work, that 
counts* That means trained, experienced 
men and management, working together 
and planning ahead, so that the right ma- 
terial and the right “know how’^ will be at 
the right place at the right time. 



I 




The Bell System i» ready ta dtf itg part in the Nation*^ Program of National Defenaa 
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Five Million Miles on a Pound 

Tj^ANTASTlC, we^d call it ourselves, if Dr. R, M. 

Danger of California Institute of Technology were 
not the author. Telling of the imminent hamessing of 
the atom^s power^ this eminent physicist talks of a 
one -pound package of uranium that will drive your 
car 5,000,000 miles. Well fly, he says, several thou- 
sand miles an hour — faster than earth*s rotation; no 
two points in the world will he more than seven hours 
apart. Read "The Miracle of U-235^^ in the January 
issue. You’ll long for the universal comfoii of the 
coming age of uranium. 

Exploring a Frozen Continent 

TUST a few weeks ago it was seventy -five below zero 
^ dowTi at Little America, but it’s summer there noiv 
and the men of Uncle Sam’s Antarctic expedition are 
out exploring the bottom of the world by ski and 
plane, tractor and dog sled. A feature in January 
brings you news and the latest pictures from the 
southernmost habitation of the earth. 



T TP IN the control tower the 
green light shows. Propellej-s 
howl, and the great liner moves 
down the runway, faster, faster. 
The tail is up. The hangars across 
the field are coming toward you 
at an alarming rate. But there’s a 
gentle tug at the wheel and you’re 
lifting away. If you’ve never trav- 
eled in the cockpit, read next 
month’s Coloroto story, "At the 
Controls with an Air Line Pilot,” 
written by the pilot himself. It’s 
illustrated by eight pages of color 
photographs. 

Homes Built to Last 

^JASS production at last is be- 
ing applied to home construc- 
tion. The result is a modem home 
of steel and brick and concrete, 
built like a medieval castle and 
intended to last as long, yet cost- 
ing no more than a shanty. Pre- 
cast concrete joists, factory- 
stamped metal form sheets, smooth 
concrete walls inside and out — 
walls that will withstand anything 
short of artillery fire* Read how 
it’s done in the January article, 
“Low-Cost Homes Built to Last.” 

Sight-Effects Man 

CINCE the television camera 

cannot lie, the "sigh I- effects” 
man must. To achieve the effect 
on the television screen of a ma- 
chine gun mowing down a row of 
glass jars, one sight-effects man 
hooked up a row of mousetraps 
and etched the jars so they’d shat- 
ter as the traps snapped. A fea- 
ture next month offers a glimpse 
of this newest profession* 
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IMPROVEMENT IN ENGINE OPERATION 

Pyroll La a TBfuable luhrLcatlon proc^aa Ln hlfthLy con- 
ce^ntraTed^ lL<tuld form «vhlch fttiffB bEyoiitl ihe uaufll of 
reftulAr lubrli:^ilotL methoda in Ka ability lo protect 
and LmproTe enftine opBruclon. It is to be added to — 
do*s not reptace — your present lubricant. It bos been 
used by mfltions of cat owners for many yearn. 

The addition of PyroLl to the fuel tenk and to th* 
crarikcoM of an enfUne has several important benefits. 



HOW PVROIL WORKS 

When Pyn>il U aupplted io the ooftlne throuith the ftaaolinL- 
iaitlt In tK» pruporilvn *1 *n* ei*oc« of Pj^rsll to ooch flir* 
gallon* of gatelln* — If If then fed to tTie cylindera tfiroufth 
the earbufetor in the form of a Hne itiist of tiny paritcle*. 
Oo the coRipreosion atrolce theae pafticlea of PyroU are con - 
denwed on the platan headn the cylinder walU. the valve* and 
r|n ft* Ip the form af tiny droplet*. Pyrell hp* a gnat Ion dine y 
ta iproad eut brt metal turlace* and ceniequontly theta 
drepltt* spread rapidly and unit*, termlnf a Aitn ever the 
entire cylinder arui^ Thl* i* the leerelel Pyrnil'* perfermOne*.^ 

'I*he Pyrod (Um ^11 tends to prermt CAChOn itiatter from 
adherlnft ta the metal eurrace*. thus efflectlyely preventing 
hard Carbon depoiiits. [2) It preyeats acld-tOvro*l ve materlaU 
which are reftuLaTly formed a* prod nets of com bust ton fram 
mtehtnfl Che metal aurfaccr.. th|i> efleettvely iahibitinft 
ocld-corro*lvc attach. (3) Jt aid* in proper lubrlration of 
valves and rloft*. (4i It eiert* a piowertui solvent actian on 
ftuminy residue farmed on valve fitema and rlnft*. 



MARKED RESULTS 



The Impartaocfl of the*a elfoft* can scatcely be ater-em- 
phnsUnt, Eitenttvc repair* and eipcnslvy hill* ate commonly 
oBset. Because of the ctiminatlop af upper cylinder add- 
corruvlon, hote and rlnft wear are drn*Uca||y reduced. This 
means continued better enftlne performance and lanflcv 
Useful enftine life. 

How Pyre II pretetf* hearings, pis ten* and *th«r part* lt« 
th* base, when used tn the cranhcaie, will be laid In a lellew^ 
up ta thl* adrrrtlietnent ien«» Clip thl* ad and lav* it fat 
yaur reference. 




Orire Into a service station or ftarafte todayn and ask for 
an ineii>en*lve treatment of Pyroil. 
i-njoy the difference in your drlvltifl. 

On! Matl ceupon far tree 
Manufactured and ftuar- 
BnEt^ed by Fyroll Company, W, V, 
Kiddet. E'otinder.SIlPyroll Bid ft., 
LaCrossc, WIstOnifin, 



ISTRI BUTOR5; 

CHECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



I PYROll, company. I 

I 911 Pyroll Bldft.. LeCrosaa. Wisconsin, I 

I PIcAse send me your Free Booklet. ""OuesilOti* and .An- | 
I swers about the elBcfettcy Of pyrolU" . 



I □ Send Detail* of your plan for Dltcrlbvtort. 



I Name j 

^ I 

I Address ^ 

^ t^ty or tpwn^ , . . . ^ i 



(Coatents — Continued ) 



AUTOMOTIVE 

Ring far horn button easy to instaU. ^ , .ao4 

Truck carrien ereipty trailer to save ifas ..S33 

Meter charta bumps per mile on road surface. .... .&3S 

Niffbt driving gLasaes are dark at edgieS fl3A 

X-ray trailer aida aoldiera wounded at front . B3d 

Cl eanaing tissue holder under glove container. . .. . ,B44 

Knock-free gaanline would double niLLeaga .344 

Cars slaw Eelve* upon enterinif town, .S4'9 

Heater Under frnnt *eat spreads warmth evenly. . . .854 

Army tractor pulls five-ton howitzer at fifty ..860 

Dew blamed far tamlsh of autO finishes .860 

Brake tester for car operated by hand , , + +B64 

Stock car given speedster body af sheet metal. . . . , ,8BS 



Wind machine tests cars far stability aa highway. ..870 
Pocket gauge checks alignment of auto wheels. . . . ,876 
Home and affice on wheels includes laboratary , , . . . .886 
Dolly cradles the flat tire to stat$on. . h . 122A 

Electric highway flare throws bright red Hfht. . , , 144A 

AVIATION 

Xhute jump from stratasphers tested in chamber. .812 

Flying time of rented plane recorded by meter 816 

Twin^engine plane flies 5l>0 miles an hour. .838 

Timck serves as mobile base for balloon. ......... .844 

Airplane landed by fifty-twa-foat parachute. ..... .848 

Twin posts let plane dawn for servicing, ......... .880 

Strychnine helps vision of high flying pilots ....... .804 



Making warpUnes hard to see in sky. ........... .878 

Dive bomber add* fire power to carrier. , , .877 



Flying sausage on string still ey* of army. .880 



BOATS AND BOATING 

Outboard boat fitted with torpedo rack on deck. ,. .dSf} 

Three propellers balance speedboat power 855 

Radio-Cantrolled target boat for nqvy bombers - . . ..858 
Huge Diesel-electric tugs attend fleet at sea. ..... .885 



CONSTRUCTION 

House built of metal lath and concrete 87 1 

Jetty with open wall* makes beach "gtow''^ . .881 

Diesel highway liner built of stainless steel. .BflB 



HOUSEHOLD 

Plug-in gas unit far furnace, .864 

Desks have sliding baskets and revolving trays. . . . .876 

Flexible rubber molding for edge of bathtub 888 

Sub-zero '"barreF' keeps foods frozen. ............ ,896 

Refrigerator air^ennditioner absorbs adara. , . . . , , . , 89t 

Plastics and glass feature novel furniture. 892 

Three -filament bulb fits any lamp 696 



Cigarette bolder ejects one at a time. ........... 142A 



PHOTOGRAPHY 

Speed Lights on wheels stop action at night. ...... .807 

Camera swung in ninety-degree arc , . .886 

Silent camera save* time In making movJes. 854 

Camera fan turns eight snapshotE into one, .880 

Film viewers help amateurs plan home show. . . . . . .898 



RADIO AND ELECTRICITY 



Retractable "mike^' lets fans bear disputes 

V-helt resists static and will not short. 

Cleaner for electric contacts quenches Sparks. . . 
Conical antenna for television sends pictures. , . . 
Tiny personal receiver ii easily portable. ....... 

Low-cost broadcast receiver and phono amplifier. 
'''Snapshots In sound" by home recording. ...... 

Practical radio suggestions. 

D.C. to A.C. inverter for phOnO motors 

Five-tube set built into world globe. 
OveF-the'-ahoulder portable is light and compact. 
Ten-tube 35-watt mobile amplifier Unit ......... 



. .812 
. .616 
, ,838 
. .854 
. ,935 
. ,938 
. .938 
, .939 
, .946 
. .946 
. .946 
..946 



SCIENCE AND INDUSTRY 

Electric screen faster than hand work. ,848 

Goldfish clean jar for chemist. B80 

Silver may replace tin if shortage OCCUrS. . 670 

Heavy sulphur may help solve secrets of life. 880 

Mine safety phone prevents escape of sparks 886 

Gas blanket for hardening Stosl. 13DA 

SPORTS 

Magnetic '''men" and football baard teach plays. . . .838 
Metal landing net for boat clamps over fish , .864 



Golf club head permits left-hand awing, .877 

{Continued to page 6Al 
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hcy. skinny! 

THAT'S NO JOB FOR YOU" 



GET A CERTIFIED RE-WIRING CHECK-UP 
FOR SURE STARTING THIS FALL AND WINTER 



PACKARD NO. 1 GAU6C CABLl: "Look at you 
wasiinft all that power from the battery 
to the starling motor because you ain't big 
enough for the job. I’ll bet you aren't any 

more tban a. No, 4 cable!'* 



UNDERSIZE CABLti “Who >a calHn' 
skifmy? Tm as big around as you are^ 
and besicfesj I've been ifarting this 
car all right through the summer,** 



Uadcrsize battery cables and loose or 
dirty connections are the most com- 
mon cause of hard starting. That's 
why you should drive into a Certified 
Re- Wiring Station before cold weather 
begins, and let a trained mechaoic 
check your staning circuit. He*ll do 
the job right, because he uses only 
Packard No. 1 gauge battery cables 
for replacement. 

Packard Certified Re-Wiring Stations 
have the right tools and equipment to 
trace down troubles in your electrical 
system and put it in A-1 shape — start- 
ing circuits, ignition circuits, lighting 



circuits and accessory 
circuits. Your car will 
run better for this sen'- 
tce, and it may very likely 
save you costly repairs 
to major electrical units 
later on, Packard Elec-^ 
trie Division, General 
Motors Corporation, 
Warren, Ohio, 



PACKARD NO, 1 GAUGE CA&EEf "Sure, you're 
as big around on the but ii*s what's 

inside that counts. You've only got 50% of 
my copper core — 50% a/ m_y capacity^ 

Thai*s why this Certified Ite-Wiring Station 
is putting mt in and taking y<m out for cold- 
Weather starting!" 



Patkard Boftery Cables ore Full No. I Gouge 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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• Motoicyding opens up a whole new world 
oi fun and excitement for you. And a 1941 
Harley-Davidson will make your dreams of thrills 
and adventure really come trueE Glorious zoom^ 
lag power and rugged dependability to take 
you any place you want to go — ■ anytime. Yes, 
and plenty of good times with other riders on 
club runs and gypsy tours, at racesn hill climbs 
and other exciting events* See your Harleyp 
Davidson dealer — get the thrilling story of 
motorcycling, the world's great- 
est outdoor sport, and ask 
about his Easy Pay Plans, 
Mail coupon NOW I 



FREE 



I 



HAhLEY-DAVIDSDN MOTOR CO, 

|>ep1- F, Wbcm^iLti. 

ftend <wipT of Wff S4-piRe "Tlnthujilifft" 

uUll Ihrtlllnir wtrtorcrcle pictured 
Uld Al»0 ]tE<n^iLiirA thf! 19-11 Harley- 

U4vl<]U<H«. Stimp enciosect far mallinc ca^t, 

AdiiTew 



won 



( Contents — Continued) 



TOOLS 



Floor nailer feeds one bait at a time. ,*,.*.* 
PulLcbain in ratchirt wrench removes nuta** 



Clamp to shut off water haee, . ■ * 

Saw and RIe unit Rts smalt electric drill, 

Hand tool to bend metal* 

Too] removes broken Lijeht bulbs safety 



MISCELLANEOUS 

How mines help to ffuard Americans harVora, • ♦ 

The world's biggest bomber 

Shoes of plastic materials shimmer in dark, . .. 
Rope Lowers riders from stalled aerial cat * * * * * * 
Walkinjc tractor plows truck {garden **,,,*,*** 

DoafS noseprintcd as aid ta identiRcation 

Fan spreads steam-heated air from ceiling* * . * * 
Air-powered aun Ares 10,000 shots a minute* . , 
Crain shock loader is powered by tractor* , * * * * 
Lifht beam aun ^'siabt'* spots target in dark* . 
Spikes stop birds from roostina ™ roof. ,,,,,, 
Army asks inventors for lipht machine gun. . . * 
Ukulele built from kit of parts .,..**,**,***,* 
Electric safety lamp useful in mines ,*,*****,. 

Model of borne tilts to show floor plan, 

LuKury bus has *^snack har^' and wa skroOm . * . * 
Ship's deck on hospital aids recovery of sick, ** 
“Shock stick” of 5,000 volts controls groriMa. . . 
Memo sheet holder feeds out one at a time. * * * 
'Tire cards*’ are revival of old weapon *,*,****. 



. * . . S04 
. . , ,812 
.... 843 
. . , .8S» 
. * . .870 
. . . .885 
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871 
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887 
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{Craftsman and Shop Notes) 



AUTOMOTIVE 

Auto shortcuts 

Checking motor trouble with neOn pencil.. 
Cotter key provides stop for bottle spout. . 
Creeper converted into small band truck, , 
Setting heater fan correctly on motor shaft 

Easy to uit windshield wiper. 

First-aid kit always at hand in trunk. . . * * 

Plucging crack in motor htock* . . 

Strap keeps garments on auto coat raj], * * , 
Level helps measure diameter of auto cylinder 
Trunk tray handles several packages at A time 



..9S7 
.*855 
.*958 
**958 
..958 
. . &&» 
. .959 
**959 
. .959 
. .950 
**960 



FARM 

Ladder altered to prevent children from climbing It* 918 



Keeping calf from unlatching gate* .... * * - . .944 

Rubber-tired cart pulled easily on soft ground. . . . .944 
Auger for taking soil samples . ....*.*****, *.*... .948 
Fressure-glin littinfs to greaae wagon wheels. .... .948 

Horseiboe holds lines on wagon. .9SS 

Short rope permits easy closing of ham door * *858 



HAND TOOLS 

Rubber shield for oUstone. 902 

Vise clamps attached in one unit* .902 

Scratch brush from screen wire. 949 

Bench holder for hand grinder, ....*....*..*.....918 

Converting taw vise to handle band-saw blades. . , , .928 
Door stop damps work tn miter box. *******,*■.• *928 
Handy pocket scriher made from automatic pencil. .934 
Spanner wrench made front pair of pliers. *....... *948 

Tin shield for hlowto-rch carried in toolbon. *948 

Hammer holds cold chisel to cut rivets. .....*.... ,951 

Worn-out fountain pens used as test prods. ...... *952 

Deepening screw slot with, hammer, *******.***■, *954 
Fixturn to grind skates on circular saw, *955 

Clamp holds blowtorch for Riling . .958 

Straightening a bcht auger bit, *954 



HOUSEHOLD 



Bookcase in closet door utilizes spnee* *,**,.*..,* *899 

Solving home problems 990 

Reaming plaster crocks for patching* *.**.*..*,** *902 
Memo cabinet in kitchen includes a mirror, ,*,*..* ,907 

Making plug of electric curd Rt tightly . . 912 

Old beater repaired with Rrebrick , .925 

Rubber plugs for clothesline peat sockets, ,*..*** *9X8 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That's a Question deserving 
your honest answ'er , . . right now! Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you w'ith the comprehensive, specialized training 
for which it is so famous. Choose your field . . . now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-trained 
tralTic managers — both in the railroad and industrial 
field — now command $alories of $3^000.00 to $5,000.00 
a yefjr — and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isnT necessary to practice laiv to g<^t this 
Success. In fact probably most of the mien who study 
law today have no idea of taking the bar examination 
or becoming lawyera — they want law trainmg to give 
them mastery of men and situations in business. You 
know that — 

(IJ the man with legal training is a leader — not 
a follower. 

(2) legal training keens your mind— clears aivay 
the problems that stump the ordinary fellow 
and makes you master instead of man* 

(3) knowledge of law sunplifies the coraplkationa 
of citccutivc work. 

(4) Many top executh'e places are filled by men 
who have studied law. 

No matter whether you are in a big corporation or a 
small business — in a «cat cky or a little town — a 
practical knowledge of Taw cannot fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL. B, or a shorter business law training — whichever 
you prefer. All text material, including valuable 14- 
volumc Law Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare lime for every type of 
executive work — ^ teach you the principles and practices 
us^ by our most successful business leaders and help 
ou develop your management capacity— by a training 
uilt with the aid of outstanding executives. 

Become an 
Expert Accountant 
The Profession That Pays 

The demand for skilled accountants— men who really 
know their business — is increasing rapidly. New state 
and federal legislation requires much nrore, and more 
efficient accounting from business — big and small. Cor- 
porations are in constant neetl of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, OrganiTationi, Management, Finance. Men who 
rove their qualilkalions m this important branch of 
usincss are rapidly promoted to responsible executive 
positions — given an opportunity to earn real salaries. 
The range is from $2,tWO.OO to $10,000,00 a year — even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Acctxintnncy, 
master its fundamental principles, become expert in the 

{ practical applicntion of these principles — this without 
osing an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a fitaiT of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 

Mr. Salesman: What*s Wrong? 

Why aren't you makin|j more sales— more money? Is it 
you — or your proposition? Check up first on yourself. 
Other men — no Mtter than, you — have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men“many of them 
years at the game— have increased their safes volume 
and earnings through home study with LaSalle guid-» 
ance. Sound — practical — usable— right from field ex- 
perience. Train lor top-notch production with LaSallt 






LASAIU EXTENSION UNIVERSITY ^ CHICAGO 

[ would like to have your special bixiklel — without any cost or obtigation to me — about my 
oppdritmities and your sutcesa training in the busmeaa field I have cliecked. 

□ Higher AcevuntaneT □ GomfncrcJfll Law □ BuBlneaa Enflliah 

□ Law; Degree dY LL.B. D Expert BovUceplag □ Duslncu Gorreipoadepce 

□ TrafAc ManaflemeDt □ C, F. A. COachtail P EfTcvtlvc SihraklDg 

□ McKlero 8a learn an till p □ Induatrlal Managemeat □ Sxepotypy 

□ Buaiacsa Maitatemeat □ Modern. Fore itiaathip 
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SAVE REPAIR 
COSTS WITH P.W. 



Plastic Wood has 1001 uses in the 
home and workshops Handles 
like putty; hardens quickly to per- 
manent wood. 

In cans or cubes 
at Paint, Hard- 
ware,10/ Stores, 



PLASTIC WOOD 




PlASTK 

noD 




Refrigerators Need 3*IN*ONE 



perirtdital lubrication With HEAVY 
BODY 3 IN^NE Oil helps electric * 

refriE'Sralora to ^ive lonfEer, quieter 
service with fewer Teoair bills. -- 




Get it at Hardw'are. DruE, Gro- 
cery. 10^ Stores, Try it 1 

;Srtt;rio551 


J 


P 


p-IH-SNE SIL 


3-IN-ONE 


Oil 
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IMPORTANT NOTICE 

It Is the Intention this magazine to provide its rcadnrs wfEh 
information regardins the latest developments m the meebanfeal 
arts. Ws lake no respooslbLUty m to whether the diactosures con- 
tainixl Id Out articles are covered by patents and BdTlse readers 
to iQTestigste this subject before making, uslug. or selllnB any of 
the produotH. majchln,t*H Of ptocesflei described . In order to avoid 
possible liability for patent Infringement, 
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POPULAR MECHAMICS 







MACHIKGUtS! 



No sane person would tackle a inachine-guir nest armed with a 
smoothbore musket! • Yet thousands of men try to get ahead in 
Business and Industry armed with training as obsolete as a flintlock 
— and wonder why they don’t succeed! * You can storm the fortress 
of Success — and achieve it! — only if your training is sounds practical 
and up-to-the-minute. One way to get that kind of training is through 
the International Correspondence Schools! Thousands of I, C, S, 
graduates have moved up'* into positions of leadership and larger 
rewards, because they knew that, other things equal, /earji/n^ 
means earn/n^/ • This Coupon will bring you complete information 
that's vital to your success I Mail it — not tomorrow, but ri^ht now! 



CAN'F COMPETE 



WITH 



tNTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX SS90.J, SCRANTON. PENNA. 

Without Coat or obligation, pirate send me a copy of your booklet, *‘Who Wins and 
Why,’' and full particulars about the course l/ef&re which 1 have marked X; 

TECHNICAL AND INDUSTRIAL CDURSEa 
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A/r T/F aa>£> ^er //m> 
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* -Tf/FAf f CAA/ 
i AiAXS AtMP^AS 
\ Oe, rA^ JOir A 
•f iV££fC F/r///£> 

> PAP/P ££TS 



0P SST 
A ^S0 
/>V A 

sPa4pasi7/Pr 
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PP H/aPAr 
' OA/ 
l^SSPtAPSp 

£rST£MS 



rjvFAti yvo fjifp n 
^FfsAWfttr*^ PAQf& OFf£PS 
-fi iDtf « rfAer/P T^£/t/tie/Afit 
/M 4P>tiV£ r^spFfp J3sr 
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I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 



ir fOU riO'L Jii^e ti fulurf In s'our tir?itnL Teel $'[tu'' 11 nrfer 
tniltr murtli IPOT# rttufKj; K jtii'ie !lii a i-ttumitl flrldi tMliJ^ct li^ 
l*y nir«. IT'!4 TIM>; NOW Ift fladla, TrilEmtl HadiD 

Tt^hnlriani matf ft'Cml And yi,n] dfln''t let live ii|> ywir 

preieiil job cr Ihtc iMHdv ID ]»ro KAdla. I trnln, you at home 
niltbE* Id yoLir »rAro llPic. 



J. E. Smithi President 
HotioAol Rodlo IfKtitute 
Esttrblishud 25 yeors 



Jobs Like These Go to Men Who Know Rodio 

JlroailiTAillniz f^tatloni -pniplnr ItAJEo TocitnlclaEii, cipfraion. luilAt" 
UliDD and malmciJA cu'« anii pay ordV JluILa ItiniiLifAftuif n 

rnipEuy [(‘ritri-|i. Ecn'Icemon in jtwil'pay ^a wllh oppar-^ 

I uni I let To]' 4ii:1irAn^^aL^ni:n Hadlo Inlibcra And. dtalora ^mplnr InaLal- 
lAiIiw and &erri{rm«iL M^ny ftiidlia Ter1m1i''Mni opeti tnclr 
llidlp pal!» ami mpair ItiJilntjstifv uml tnuKr iriQ^ SKK S-'ji] i wroIL 
OrNttra ImM tlioJr rerulur Juba and En^hc iSS In SKI a iTcch lliltiK 
nadini In l^4r« H^tCr .Xnhomobilf. I'oIIcr, Aviation, t*mi mcrrlo I 
Uadln; LinidEpra1h.'t JCjUtlPA, KlrrtranlP ItRTleep. are nennf HpI'Ii 
of ■opporlimtly for vrhkh S. H. T. Iho rttrnlritil |ttiowlrM|f(i;: of 

lUdlQ. And my rouTEC InrlddeE Trlci'lllPii ami KreilPPPCr ^loiluta'^ 
Uem nlpoh promlae to Open tunny BDchI |gl;ii won. 



$50 t*» $60 ‘'.^o A 

: 9*J* 1 am I 

?iSi®rss^- 



MdVes ' 

**w fem E^uihlinK 
all UlB 



SIS to 510 W«sK in 5 j»°" 

-w^ M»nK» PaiUo 

„o ,. .an • JTitBV, «!.. 

tniau 



Why Many Radio Technicians Moke 
$30, $40, $50 o Week 

TUdlD is aUvAily Ltae of Hu cntmtTT'a laritP IhduftrliA ovpfl IlkPUPh U 
Ji atlll ytiUPjC iLMil anMlnf, The arrlTAl of Toler Klon, ibe uh nf 
HadlQ prinripkl In Aie tait a few of many mont HjhHD 

diwoliFpiBODla. Mofa Uiad ,|)fin hrtQttA ha^'o pne nr more Itadaoi, 

livK are more Radioi fhan irlifphflpel- Krrry yrn nnifOPi tjF 
lUdloi Ko out of dale and am rFidacoiL ?i|l1llanR tdotc need pen 



OperO^** 

*■1 i»vo a 

In ihr City “ 
i nwntb.” , 
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^i?M£ 60 Bf lEA^^ 
V^A 



yttcr/jOE 7W SAM£ £*>a^£. 

48^T A t^Afi 4&C f 

A AAe/H As^r<^4£ 

/WTPTWr Ttii/J!^ AMXfr 
yjv£ sAA^Tt^nrs A^ 

W 8 A£>/^ 4 ^f> AAT& 

mff S^^CfWGe^ 

TifEOi^ MMfif TAWAV/ftS- 



8f^r A i^fintr T^ 
AQrO 

S£j^N& AHitr'Ar 
SAM£ tf^j AS 
Tf^i fdsrffPi/fS, 
AOi*'i£^ Ar vifff. 
t^iVCOAtfr 



f H' Af£iffA ££T 
i^/v/'^wj-ny em£s£ 
/ rf£iK££ A O^xs/iVifTS 
mrff i£f7^ 
rk/M!^tTAttB y*vfit£ 
tHf^- 

to /a/med 



CiArMBiLYAAVT. i\AnrSTA»fi» 
A Pe¥v i»mms rfw Anif /M 
AtAEAfif MAttjm A 

W££K AV Mr £Y4A£ r/M£, 



rsAf if^ 

Wtf AH£A£ sfffAir 

/M /P4J!>/a, tOTAffl'Efi 
C^i/iP AAV£ (^/T£iY 
ptAAEMP py ty//Ary&ff 



ai^/r. /Af 
P 744/a 7^ PA&M T£^/mM£/ 
TP£P£^ A SPM^ 
n7iAf£ A/^AH> US Mf 
T£ifiF$/^ 



VPi/ C£7?TAWir 
/TA^ayy pap/p* 
/M/Wf U€V£7t 
SP{//£&£P S£T7£P 



tabM, tv 3 )fllri> ■!& Ortt S<O0O^,M)O tuts RidlH irr in uh iJjd tliw- 
UDdi man tn bdni loLd Bni?' dir^ 1 a «fwrSf bTtiuh Radio offen 
odpartuiUtla for which 1 five /m nquirod k^nowlnlcc Df fUdJo 
•t home in jrovr 4f4ir« tJna«. \e», th« fttw hundred $3q, ffo, fso a 
vr«ek Join uT 30 r«art ijc tiavo tttnati lo tltnjttndi. 

Many Moke $5 Iv $10 o Week Extra 
in Spare Time While Leorning 

The day rdu enroll. I iCart aendlivK you Rx|ra Jlcfiey Joh Shi4<^^ 
atart abowlnc you hnw to do actual Hacllo ia|j*lr Jotw. ThTouahnlt 
jour CourH t sand plaiu and dJmiluDj wfilrii bave lielnwl oiinj 
make t5 lo tIO a wetk aaua. in mare UiBa whUa lurnlni;. j land 
JOU mwlal Radio «guliuiiant En cwuhid omarlmouts and huUd ^T- 
mtt. Thii N-OO tralnlnc hibIIhmI maks'i leanilnf at tuiua IntOTCfl' 
lag. raaciiulliLff. pracllcal, 

Find Out What Radio and Teleyitron Offer 

Act todny^ IdaU coupon for luy 64-pi4to 'bauk+ "'Rich 
Rewnrdn Sn Radio.'* It polota out iCadlo'a bpbtb time 
and fnll ttane opportunities and those oomloE in Tele- 
vision ; flhowB more than lOD liettcrs from men 1 traln^. 
tellliv what they are doins and earning. Read my money 
back aEreement^ Find out what Radio, ToloviHioa ofTer 
you. B$all eoupon in euvelope or paste on penny post- 
card — Now. 

J. E. SMITH, Preeident 
Dept, ONP, NPttQiMil Radio InttttutCv 
Woihingtcn^ D, C. 
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You Gof This 
Professional Servieing 
Insfrumenl . « » 



Thli Inamiraaot uilu pricticanr 
sny tHt jw will b« caliad taKH in 
ntaha La Radio Mrrka work m hath 
RC>a» llna and foil tlnw }chi. ll can be U3«d on Uw tsai 
hencK or carried alsce whaa oul «l calli. It laaaiiirea A.C. 
and D.C. Tohagea and cumnti: testi rsilstuma; bai a dluIIU 
band QacUltior fcT •llgnldi any Ht, old nr nswK Tou foi ibis 
Inilnniienl to k«cp M part (tf yoUT K.^1. CouiK. 




irSTTN^FACTT 
MAIl 7/f/S COi/AON 
NOi^/ 




7kts CoifPOM Soop fop 

0ns ^££ Of Air Bamf 



I. i. SMITH, Preaident, &ept, OKlP 
Hotionnl Rgdic institute, Washington, D> & 

r>ear Mr. Smith: Mail me FREE, without obligation, 
yuur £4-pa^e book *'fttch Rewords in Radio" ^ whkli 
points out apure time and full Ume opporttinities In 
Radio, those coming in Televisiou, and cj^plaina your 
method of training men at home in spare time 
to be Radio Technicians. [No salesman will call. 
Write Plainly.^ 
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How to PROIECI YOUR 




Secure Your Sxclusm Sighf to Sett. Market 

WITH A U.S. 



RECORD YOUR INVENTION 

A model Is uauallv unTLecesKHry^ Your first step 
iw to naako a. skeleh and de^riirtion of your In- 
vention and have it dated and witneeJ^ed by a 
friend. If you irmil the coupon vae will send you 
fTlEE A ‘'Roeord of Invention"' form on which ta 
make your sketch and deacription in lethal form. 



The Ui S- Patent arc tnnefod for your — 

to icive you the exclusive rijtht to make, 115*^ itnd acLl 
your invention. But to eeruro those ijcnehta, it is 
important to APPLY' FOR VOUR PATENT 
PROMPTLY — Ijecaiiflc this is a lar^pc country and 
miUians of pensous^ have the same oppOTlunity as 
you to develop an invention similar to yours. Where 
rival inventors are involved* the law tends to favor 
the one WHO FILES HIS PATENT APPLICA- 
TION FIRST. 

How We Serve You Before 
The Patent Office 

One purpose of the Patent Law is fo protect (hose 
features of your invention which are patentable. And 
these fentures must be legally and concisely set forth 
in the form of “Claims'^ — a phase of procedure so 
c^omplex that the Patent (Office advdsea the inventor to 
en^ngp a eonijxjtent Registered Patent Attorney be- 
cause ''without skillful preparation of the epeeifi cation 
and claims, a patent lixant is of doubtful value/^ We 
have a Ijuge and {xunpetent staff — ^earefuily trainedi 
registered patent attorneys — expert draftsmen — exjwri- 
enoed aearchers — to wrve yon every atep td the wai'. 
Out Free Book explains out services. Mail coupon, 

The First Steps Yau Should Take 

Make no mistake — obtain the services of a Registered 
Patent Attorney and establish the date of your inven- 
tion. Qur Book tella you fiow to do thiB, and our Free 



PATENT YOUR INVENTION 

Mail D Coupon for our Free Book, ''Patent Guide 
for the Inventor’' — 48 faHcinatinp pafre? of faet^ 
yea should know ribullt patents end Iriv'^entiong — 
what to dcr, when to do it, ultfaJlB tO avoid, 
to take. We ntand ready to irive you orompt, 
edicient service In prepurinjrii filing and prq;^ut- 
injf your patent application. 



Record of Invention Form you to do it tiiiiekly. 

The next step is to have a search in ado of the Patent 
Office records to determine whether or not your inven- 
tion is prohai)ly patentable. AVe, as your patent 
attorneys f do this for you — BEFORE FILING YOUR 
APPLICATION. This time and moncy-flaving step is 
fully explained iu our Book. Mail the coupon for 
your Free copy. 

Simple Inventions^ Improvements, 
Often Big Commercial Successes 

Invent loiis necKl not be complicated to Vje succeissful. 
Many ontsfaiidiing aucecseses have been made by Bini- 
pie devices. The zipper, thumli-taek, ™llar-buttoiii 
aafety-pin, paper clip, etc.^aiid inethoda of making 
them — have proved profitable to their inventors. The 
overall buckle is eaid to have made a fortune for its 
inventor. Remember, too, that patenta are granted on 
ini pro vein enta over already-exis^timt inventions. You 
can seeure a Pateut for such an improvement, even 
though you do not hold the patent on the original 
invention. Sometimea improi'cnientij — aft wais the case, 
for exwniile, with the dipper — are more valuable than 
the original invention. Business is constantly striving 



CLARENCE A. O'BRIEN 



Send for 48 page Patent Guide and "JJccofi^ of Invention" form. Address: 



12A 



POPULAR MECHANICS 










INVENTION 

and Profit from if . . . 

miENT 






SELL YOUR PATENT 

0?JW >™ir rifrtilfl flr« rtfflnwl Ijf s™r Fniteii States rateltt. 
aeniMill thrtHigh this cfllre, fve cMt ^flvlre 

and EUliitmitG'. We innlj-ze lul^-nt tnAttii- 

InenlB <if ts^tsmiietita, tojillF B|:tre'?rTtrnt<. PtCr. or r^vlfw 
them If bj' cEliers to aee if Ihe tonna anti aMpud^* 

lions airti COUT^I, DeLalla in Our ¥£lx ItooK. -Vta)| Coi,t[Xkn, 



tu improve Ita produetAj and the invention of 
im prove men td, if tfommurcially preetieablc, 
offers a profitable held for itiV'enlors, Our 
Rook eontaina many examples of pateiita on 
improvements- Mail coupon for your copy* 



the CpLirinn 
twlfijr, far ^S-HTtrs 
"Patint Onida" 
«hith tflls I'ou U'hnt 
you stLi*uli;| knw 
sbnvt Inatinji ap- 
for jDur 
I'atcnl-^ls^ "Bff' 
dfJ trf Invf^niiMn" 
ftm wlilfh H tU rn- 
al»l« you I a visjtkEv 
rtrwd Df j'tur 

JnreniJfln and tme? 
It Ln l«£Bl 

furm. 



MAIL this 
Coupon Now' 



SEND NOW FOR FACTS 

The word "NOW^^ is important in patent 
matlorsk lor prompt action is frequently the 
key to succesa. So, NOW is the time for you 
to get and read our FREEi BOOK — to get 
and use our Record of Inveutiou form. The 
book — crammed with vdtal facts and faecinat- 
ihit illustrations — show‘s yo\i every step to 
take. The Record of Invention form — ' 
especially prepared for the inventor — makes 
it EASY for you to take the first step. wiiIh 
out cost or obligation, toward patenting your 
invention. Mail the coupon now — on a penny 
postcard, nr in an envelope. 



RECISTEREO PATENT ATTORNEY 

WASHINGTON, D.C. 



Depiw OM7, Adams Btiildtng 



Mai! Coupon Now for FREE Book 



CLARENCE A, O^RlEKf Re^istefed Potwnt Attemay 
Dapt, OM1, Adorns BujldiaS, Woihin^tOni P. C. 

Please send me your 4S-Fai?e Patent GuEife and your Specially 
Prepared ‘'Record of Invention'^ form FREE This request 
does not oblieata me- 



Name. 



Addrefis...,„„„. 

City™ -State 

(Please WTlte nr print plainly.) 



DECEMBER, 1340 
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CAN YOV FIX ITT 

TtnniP ’rffliSdfr TwOlHI- l#II 
0t#n liuW la -EiikB 

a»lf ’■'pS&y'*'' In dlflfrrcri' 
lIbI— la hl3l Lhe jilUnuny 
In pctcard iif— lu t/<yt TIM- 
ING — Hnw la pul yitUf 
hneer on I’ciR'InB- iiunl]!* 
lh» mtport WBJ ta 
riic ii. 

A aiQ Volumes 

3SOQ 21100 lIlLil^ 

imiont, wlTlTis rtiH- 
irnima. idj-.* ImJ'lUrtlOir 
Marino EnirlttBB, AvEMiSA 
Matorfr. OlOffl Bnalnup 
«tcr UP Luip edIUan, 

E Qld-AUim[>«d flojtJble 

Indinv, 



on flCpriHraL JuiL mtl) U»e wiipon unJ wb 31 
aenri you a 1*1 OT lln^te rc'mdi'lcatile into 
WholhBf you ire a mfrluntc or hrlpeFt 
nft nr aonrcnilecK Sill a owner or ilrlvrr, sr 
Iiit^w lnlBreBln:l En SninwlrtK oil ilKiut lulu' 
rndhira meriianlt*. lalte ailia:nlaeo of Ihi 
FJIEE EXAMJ^‘AT]d^’ OFFER. 

GET A BETTER JOB 

A Joh — In tlip nEeBiiHB ait[a innluatry. 

HIOOER fail* — a rfaennj to go inlo huslnea* 
for your^pif E^I a ahare nf thr Oroftli, 
■Td wailinilt rer any man wlvo rrpn hitf 
tries CO improve hlmiielf. L«am aillO «n- 
slnetrlnE m-I|I| IIhib woDdrr hoo^ii i^i new 
uuj' — q Tvffrenn! moUiOd. KtfflplF use 

111* JIFFV ]NI>EX to iM-k UR tlie anaw^r to 
any pLito proljlfTn. Btiltt riy okTon of Ao'ier- 
ica'f great auiQTnnblle englnecrg, ilUl wrlt- 
ton lit Kitnote lanKuaEfi bo you till u>ldor+ 
ttend M. 

PftvIJego of canauUIng Autonrobllo i 
CHgIneoTA lor *n« year wlthoiat 1 
Bilra CHt if you lUiil coufion 1 
imnti*di»t*ly, J 

Send promptly afld ire w|t| Ineludp ■ 
Nbv extra voliiwa Wftti ever 3lX3 papn III* 
Eluding leta tan «i1h wiring dlBlramB Btid 
if all BhiBBti en boeIIl 



[ 



AHEHiCAFl TtCHHl*:Al. SOCIITV tRwbH theri^tl9Ai« EluOy GBurirtiJp 
Drexel Avr, A SSth tt,. Dppt ABIS, ChiBaya, IlkinO** 

I wnu|:i:| Itlir !□ acp lltp fi-vOlUAic rnllioii i»f yoUT AtlTO l3UE>Kad 
I will psy tno rh«ni«i cmly, but tr 1 choewe tn, J mfty 

voiuni liiPin eKpr^HO eoUoei. If afi^r 10 Java iJBt 1 prefor lo kooM 
thrm, I vrill (M-'rid you CQ mid ]idv me- batqnrr at Eh^- TOte of 
only tn o nvnnitir uutli la |uid, rieaa* inrludo ramiiJtllni' 

«rririE>e luid OAtr* voiom* NOr 7, m ftop your oRi^r abqvc. 



h'aniB ' 



City. . . P , , , r P i , P - P . , Pmta. . ^ r . 

Pltaw ptiorh ipitifr iTaELEig ago, oocupatioin and namp and mcuirvaa of 
omoliny rr pod IMJt of At trart cmc baialitBaB- Tnan 11 vefervngc. 

AUDELS Carpentei*$ 
and Builders Guides 

4vols.^6 

IhWb Trad* ^ laivnpBilAP 

for t.tprrt-n'k™, * ^‘^**- 
an, RuU-dhia M*rl*atih^ bh 
all W sad-war brla. Tbi-aa 
Giiihln fl-n yny Ibl abaK-ciiA 
l*i4nKt»wi rtB -wa-nt^ 

llprludiiia aem mrlDodip Uta& 
^abJnu^ plKiw, ■□'■tem aad 

HT9BI IBfinaiisHp A-B 

aaar pncnHirr -nvum fn- Lit* 
a-PpHAlba BDd itudfiitd A 

-H«/;lii^ daBr Mper B*d 
Aafmiir* far Ua puUr 
-kvikat. Ll«tfp*platri BTcry^ 
■Vi**-* ar* vaiM vii*** oiisd« 
* BaEpkdNMtd Id BuUf 
Wort Batiw Wtirii 
(er Fmj. Ta cfil Uili uid*U 




InslilB Tr»d# InlormatJofi On; 






Boar to ueo Htoel Baa&rie— ttofa to Slo bod nt 

ten— U«ar to build furniture — ITow to uhi m 
mlure bow— Hoar to uh tbo'obnlii lino — lloir to iw* 
rctia *nd a»lr« — IJowto rnaJuj jnint*— ^’aj-cwntiiva 
AviLbruotio— tSal-riuc iu*tiBLLrjLiiuti profaLenaB— £ib> 
LiautiuE ^rcuEtb af -timlwM— How tO ao-L ttifd.011* 
ukd kill*— Uoar to frame bouiB» nnd roofa — How t« 
tetimaU oo*U-^Uotr to build houpqp, borm, 
tmte, buiuioJova, otoi—Iiaw to teod *fli4 nit*w 
llf*na-*-UrmwiqE I^D pper [Etetiorw—Uoaf to 0 I-' 
obVbta— Uoir to lufl tetiEEijca Id and iT -ou tb* 

■tool squar* — Uoir to buibl boliBt* an-d K»Jfotdr~ 

pIcrliEb-tB— Half to build ipburv— Hoir t-0 pot irt) 

JoicrL-cir trim— Jloi* ia baoc doors— How to lath 
lay Door* — Uow to poiot. 




aaaoa*op«Taa» 



THEO, AUDEL A Cf>., 49 W* til'd St>, Now ¥*rk City 

Ub-Q Audvb Ckrptatqff Bu&dm Gnidn. 4 ttiIvh sb 7 darr* fm IrUl. 

T -will mnl*- tl In T ud I ImaBitAlr tin Ini gd !■ p>te Olhii I Mil VMi 

Ho -gUiteliaa bokte f aw aaitii ' 



ti t>X. 

[mthm. 



Nflino , + d,.,^.p.d.-p..^*.dd. 

Add pres . . d p P P P - I ^ I . . . d d . . . - - p . d d d . d p * . . 

DerJ-iJIikal Ion p..dPd.dd..+d.-...*i.+ -i-**--'**--*»--i‘-'-i'>*"***'‘r'*'' 
ftrfpTTnee +,,d.d + p,.,tt>^---^ iF-U. 




Msyforiis^y 

THE SMALLEST, LIGHTEST, FULL- 
VDLUMED 90 BASS ACCORDION 
EVER DESIGNED. IT'S THE 

NEW SOPRANI 
AMPLIPHONIC 
MIDGET 



• Tlilnk of Ut » 
trrbl*T Ond 9>D bapa 
kc>'s,beautjf u1 ton«, 
amarpiiiK Toluniit. 
Slf Mnd try thin 
womterfnl peir 
SopranS at your 

deattr's, or Writ* 

for FlTl'^F] booklett 

SOPRANI, INC. 

O^Ol.WBbteh, ChICaEb, III. 



'STATE COUEGE 

V. 5. 0«£f«e In J ITedrt 

World fanioLia for InehniesJ 3-yenr coutbcoi id 
Dliu4 KJMfrirjil, Mechiinical, I kiemical, li^o, 
AerdfuulibI KngiiitioriJig, Bu*in*no Adjnicikt-r^ 
llofl acid AMOuntinp, Sporial preparatory depunment; for tbu* who lai^ 
miiiired 'bieb i«;bocil wrorb. Rhtwl dipluma couraea (36 we*J«i)' in Surveying 
DrafLln^ Low tuition- Low iLvifli! etwts. Btudents from ev*ry sl.'vte and 
many eoiintriat &Tlh yaar. Graduate Fiureassful, Enter January, 

March, June* ti*plomber, B'rifs /£tt flifd^off. 4ltl CbMeb Ava, AHBQlli, mb. 




RADIO TECHNOLOGY 

RpCA InntlTutflR offfr an Intcn^v* rour*o of bleb 

Btaiidai'J cmbrseinG' ftH piwies nf itadin iDd Te^ovisloii . 
FraeUcal tralnlnR wUn tnOdsfD equipment at. K*w 
York and ChJraEO t^fhOOlS. AlNO SPBOlsJ Laetl muroeft lo 
Aviation ConuuunioatkinR, llaillo ^vEdue: and Com- 
meteEai OperaLlfig. Illutitraied ratalos on requuet. 

RCA INSTITUTES, INC. Dept. PO40 

4 Radio CoTpor&liH^n 0/ AtartitO. iSerHc* 

T ^ S-td, New- Vorh IlS-1 Morc'liatidifi* VfiirT, Ohlcafio 




TOOL & DIE MAKERS 

Machinists^ Screw Machine Men 
EARN 
BIG PAY 



aklNod bHtiU wgritbir* earn up to f So * 

Mwli. Uuhs* -tmdibi by tLctuiJ vrarfa In Al.l-IKD 

SBOPS. E'ui''F «q(i|[it<rd. State Ai^piuved. LciW Piir. 
bnt4T *^T tlt'^. Dnjr Bjid Ev.nliiii' clum. PlLf'fl K*n- 
[it<iyt*ii"nt e . W rile for HKW QlinitxBl«l C*rslt5S- 

ALLIED $ClrEMf MACHINE CO., fScbiirul plvlaleii]^ 
llopt, PM-ll r W* Leko Streof , ChfcBCUp HHndjo 



Learn 






FflEE TKIdVi. i.i:^;.sosi Ca-Hli in tm ymir Brnpp of immor— 
.^T HOMK— llV SJAtEd. Ilsii." fiuir nmncyl Nm **■ 

|n ri.Mid' Lit »t*ii't- Wr|iL‘ Likljy n>r KRILK 1.KSS"N. 

■Hi)r|i-il 1 .11 %d . Na i:i5'1i(.>Hlnii. 

iliroH Cag-brloan ichtioL, D«pt. A, F.^11 Cr-nrta, wiB, 









aAM-WAY 



PASSENGER TRAFFIC INSPECTOR 



Qi^ liunr-iitudr ir^liilni jiKEiiirop jninl qB^hbr 1 st 

IntCTMitltt*, ji a c w fF .»*! In tr»r»iteari..tion- W* helji 
piwy, cnwloBtiM or HViiiwt lultioiL Muijr rmhI oppor- 
tonlik*. Lur^Hclon nun -up tii bio. 

trloi ^riMnxn In Tln-rt, BTAliBftBD ■UIINCH 
-nUUNiHC IHSTITUTE rEd. IIUJ, P**, HZ. PuH*!*, K, 



IW^- Improvement Guaranteefl 

W* build, etrCDptili'n tbe vi-tcaS UCpIlTifJ- — no! 

L jIA ttnpiftp — but by fand*mnnt«l[j- tebUrl UhI 

ei'ifntifti’Jilly criirrcl ii'fri?! iscrr.’t^t . . axnl alrtalylr^j 

iiUfliiiiiiJri! la llTiTtrflVti BDV *ingine nr B|P«ak]a* uoinMi 
■E l<*tr JeloTl WhIL» fur -MimdmuJ ™»r* Ikhii — iIh. 
]*»rn WllT FOB I'i.'ii rw» k||Ti lb*- roiei jcB wirnt ?!-•» irt«rii- 
lure Mbl "ki *m7on u?nl*t l» atnWp p*«a.li 

PERFECT VOICE iNSTITUTE, Studio 12S9 
Cl E- Lake St.p Chlcagu 
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That’s no joke- — il*s a deadly 
serious question ! And if your 
answer is “Yes,’’ then clieck 
the coupon below, and mail it right now! 

That threC'Cent investment will bring you 
complete information on the organization 
that has trained tens of thousands of men for 
successful careers— whose graduates include 
the beads of a great automotive corporation, 
a major airline, a vast mining corporation 
and others whose names are famous* 



You’ll learn why textbooks 
of the International Corre- 
spondence Schools are being 
used by scores of leading colleges and 
universities. You’ll learn why the training 
methods of L C. S, are commended by 
famous educators. You’ll learn how I. C, S, 
can help you acliieve your ambitions. 

Remember — it’s not too late to start to 
succeed now. But some day it will be! Here’s 
the coupon. 



I NTERNAT J ON A L CORRESPONDENCE SCHOOLS 



BOX 5591 -J, SCRANTON, eENNA, 

Without coat or obli^jitioDj please sentl me a copy of your booklet, ‘‘Who Wins and 
Why,’^ and full particulars about the course before tvhich I have marked Xl 

TECHNICAL AND tNCl/STHlAL CoUhSLS 



D □ Aif BntL-« 

□ Air OjndiTinniu^ 

D Aj-clillMturBl OrBftLoc 

□ Arebii«iui4 

O Auto TuD^up 

Q Auto 'Tecboi^iHii 
Q AvlAlicib □ Boil^Eomb lEic 

□ BT¥ti« Elncibwii^g 

□ HuilKinc l'^t)4DBtiDC 

□ CtiunijatTy 

O Civil £nj[inc«ruv 

C Caal Mining 

□ f> 3 ncTr»'xe E ngJneirrln* 

Cl ContkTbciiiitg #qd Building 

D Acrou ntlciit □ AdvartlaLog 

□ Booldfrfl'pinc 

□ BtuiiMSB t;arr«4p«nd(tnnr 
[3 UutiibM4 Maiuipennriili 

o CwtiMjitiltB □ Civil darvice 



Q Ooitob. Maiiulstf luriug. 

□ OitAeL Cngintw 

Q Drurtirw 

Q tU-DCtriml EntciaDerlcig 
Q l']t«trlc l.lcblJjir 

d Fir* 

□ Foumirk' B'ork 

Q Fruit Oro-wing P IT-enting 
Q UdbI Treat niBnt oE XleUtli 
O Cb^nceiiiv 

□ H0t3M 

□ Mitch Lout 

[3 MuUikgeiuVOf ui ljbV(mtii>Ti« 



O frepantori' 



n f 'omnterciB.1 

O Cost AcCuUnting 

□ Cr p, Aovo-Tl jlting 

Q r'^ni'L Veiir OoLlifce 

HOME 



Q Mfg. pE Pulp and Piper 
Q xklAricue EuguiifB 
Q Me?hainv>Kl Ontrtlng 

□ Mechanical I'ln^lnesrliLf 
Q Mine Fo’reiBifl 
Q K a 1 ' lent. ton 

□ Pal UriLtiia Ling 

□ PbAnikAcy p PluAililuji 

□ Fbulr^ FArEtiiiiic 

□ PturlirgJ I'rlephioniV 

□ Pubtk WbrL» Eacioevriim 

□ Radio, C^ueml 

n Radio Dj>eraiifig 

O Ker^'kiai 

eUSlHESS COLTHSES 
Q ForeoiatidLEp 



tH U, n, FortaLBb 

D JU H, KigoHlmen'a □ R^frigeratinp 
Q l:iaiii(ary Fagijisrrliig 

□ ijbMt M«[aL Work 

□ l^tnra Eleotrbe Q Suaoi Eatiaei 

□ t^bmn Fluing 

[j f^miclurAl Dt^ftliir 

□ ^lriK?iund Fnciniwrjttf 

□ ^^urveyinc «ik1 MapoIdc 
U Tetngraxih Fnginerrinc 
Q 'rBiiilB- i>ft»icDaiE 

Q TtH»linB.kuia 
n WtliliiLK. Eleciric aad 

□ W«iten Mnqut»rturw< 



n Advanoenl OrcBiimBkiiig 
O Fooda aifd. Ocn-lLBry 



QF^enob Q OrgHe AchonL 
□ IligH SoIh>oI □ IlltuiratlikB 
Q Lnll-rring fihpw 
d MaiUMiinii Mbo b.[ Work 

ECONOMICS COURSES 



□ noraie rir««^tuaklnr 

□ FroEwipcuiL |Jr«uoi 9 ltlng aad UeiiEikiEig 



G na[lw»' PohEaI Clerli 
□ E^aleittnBnvhip 
O iSerrmtarlji] 

G I^Irh l^tlflrlng 
O TfaCbe M4CLHg«i»rDt 

G Teb Rooui and CaJrKtllA 
MufiajrBaiBiLL, C^terioc 



G SpaolBh 



City..., 



Addreis... 



eitjiijon,,,, r.m,. 

Cdn^idHin rcii'dmr^ tempoa to tHirrnMiimitl CormfUiittSmce NchooU Canudifl'ni. X-'EmUrtif* .UoRtrevl. CiJnad* 

ArErUA revldcftfi i«tid re J. >0. a.. 7/ IT'Ettgiuoy. Lo«dm. C, 
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MACHINE SHOP MEN 



Learn to let up >nd run ANY 
kind of mattiln*; MAKE MORE 
MONEY HOW by loarnini 
quickly HOW TO DO THINaS 
which uiualiy ttike yeen of 
ctudy and practico. The de- 
mand for Skilled men h al- 
ready ahead of the lupply, 
then what WILL IT DC a moritli 



Needed 

N€W! 

or two from nowT 

RS erme* D au cIiauk to quolUy for promo- 

r ay tlon, don't mlES Ihtw HJg Opportunity which 
h your? atnioet fnr the oaklojl'. Elifbt Big UuukA chockful uf 
imt^Dflant nieclui,n1ral taJtls told llmoly euJ tlcuTly. DVee 3000 

f PHOTOS, nEoxly 1^000 lUusiuLlcns oov«r every eubject fully, Ibcluit- 
na Tool MatEus. FatECfn MaklDC, Foupdry Worli, jMccbardcuJ 
Drawtnr, ForgltiSH MoeT^Ene -Shop lYftcUoe ntid Mim4ieeineut» utid 
bundrede of olber subjects. 

8 Big BqoIcs (3540 Edition) Sent FREE 

to you for cxalnln&llDtl. tVUh them Wt seoiiJ a Via Blndar of 
ncfljJy 300 piLgce wlib 267 original shop lleteta wJeu 12DQ lUus'^ 
tr&iiotks. Tbe«c Shaw, step by step, hour to set up anil run elcnoet 
any klad of Job hiia ure In ad^fllen to tbe S boolcs. Decide 
In your own h4>m« or place of bualutwi wheihor or not you want 
lO keep lhen>. cheek up on any facta ynu w^t to. ^^ 0 te their 
great MOltfET MAKINCt Value. Iheh. If you want them, pay 
on tbe eoHicifl kind of payments. Send NQW and we will lucJudo 
a year's cuDauUhng M'fVlco without lUiira charKt. 

Am«ri4aa Tfcnni^iii eueiiih*r»— Stvtfy CawntA. 



• m*rrt*n T^chnEcal Dtpl. to Ip. {l»KeP «l S*th St,, Chlcaan. 

VoM may aeod me the B big h'ltW and binder 4:ir thob ilcheu for 

free cuaxnLnaUon. I w|IJ pay the ileUycry rliargct* only, unLca^ I Uvclde 
io jertrp them In Wltlch rat:e I w]t] dtnn S2.0u Id Eeii days ■nd B^A.OO 
memth Linill thr luLHl g^rdce Of only fPA.RD !■ uaIUl If i rMUm ibertt 
in 10 dayN t will you rtolhlTig. Beeaiu-? [ Krnd now yvu iwrieD to 

Ijlve me « certlftfjite nuitHUnif mn to een-iuUlng privileges with ynur 
m^ru f«r taut yt-eF, 



Name. 



Addmfe, .. ......... . 

E'Iebk BlLarJi. a letter AlnllnK aiie, fncuitatien, employer' a Pame and 

inHIrwa ana lhat. of at leaat one utasipeKa man aa reference. 

PPMUBEBS 

■ & STEAM FITTERS 

AudeJs Ftumbers and Steamfitters Guides 




4 Vois. $6 



A prmctiiLHi, lLLL 4 xlra(«d, 
Refereneti Library anti 
filttuly-Cburae fbf ^laator 
PlninbarsH Journeyntea 
aad Appirrttire Bteam- 
fittfiya, ts«fl Fitter* atiH 

lied pen. t^hee'l klcial Wwlc~ 
«ra, DrauchtaRien. Mas- 
t«r Bulhlera, ir^nj^ineera 
and all BiitliltnH True Hiij- 
dmEji. This valuable net of 
tiamiy. pbeket-fiiae CEuicle& 
ekplajiiu iu prbclita] Celt-' 
cire lajifuace and well-done 
Nl uatratir>np all tha prinriplea. 
jidvfuu'ea and ■hart i^Ea af 
llumbixm and Seating trade 
' — 1'n->al UP Inoderti preetlre. Cob- 
caluH carefLil, deuli-^ laatniciia'na 
on hciw to hgure and eatl-nuf* variuua Jotw. Uiie FR I^F. COUPON l>«] 4 w 
te examina, without oblifattoiaH valuabEe work. 

INSIDE TRADE INFORMATION ON: 

Poldcrioil, tinnlbfln Joitat ‘trlpiiMr, iKUrtliELit, bealinit. Pipe^ — arPD— 4 teel, 
threading. Alathematice, tabfe^, pliyelsi. .\laiehala— iroQ, steel, r«Fper, 
bra*B. Iiaul, im, MJtimojij.', el*. Bhe«l metal ^^alvaniired'-'nlate. JinalLa- 
tiDb, ayphenn^, tnjiks^. DTaiPRge, N«wflj[e, piirl Qc*tiflEi. Fiicuree — ^liath 
- — kilcheil. Pipe Fi[.t.iejp<. mil pipe, tools. Ijuinir opt werk. himi^ing. 
F^ueetd H|.LbiiEK. Hmrun. inlniiL Pipe Kndiee, -exatuplei. OliewB. ll'mliee. nnilbiJufi. 
iir inQMlli.^Jqi, lef'WWetPOBr Watsr *ijrrl!i'. msini. ireLlr. lan^a. O^efiUime ftlw— v 
m*Ml wnr|l.jirqd>t«iiip. iTwClnidj. BruJrki. ItCMtirif, Iro'J bimlaA' Wetdlna. rarwiEi «rHp, 
■ ■ Btwfc ■■■ ■ * ■■ ■ ■ — 






.wnittiine. foEfn. hKl*. Atr CeiiditbenHni. 



THEO. AUbCL A CO., it W. 2lr^ St., New Yafk City 

‘M-pr Audeb linailHrp Guldsp, ^ well., <>q t dpvp' frne irlol. U & L. 
I wili rarah, ll ia T dajra *e4 $l pnVnMilT ipiiQ V^ iv 
po.id. Otherarife I wIU rctuni Ib^. dbl|i(Niti«B tut' 

HM I ua Hiiiliej. 



0 <i iLpitieii . 

BePerwm. . 




p >r 



IVAcri iPTifimy pt&iie pirufj'oiF ftipuifir Mrr.htinfi-tt 










reus HOW 

U CAN 



BIRDSha<^ 

ANIMALS 



BE A TAXI DE RM I ST-i^ Learn by MflU 

Easy hoina leaaonB tcaeh you ciuiekly how to MOUKT 

fllHOS. AfilMALSl. OAMk.MUApiil, ylSH— fa TA.N LEATHEJIti. FURS. 



^rmi 



Nave your hunting irnpitim. Have A home uitiEeunt. Ii'i 
Taxidermy la wonderful, FUN, A ri-KABURK HOBBY AND 
MAKEni— IjiveMigetel Get Ibla atranpe FKFiF. BOOK, 

FTTDA UAMFV- in y*ur spare lime. Bell Stnn u riBBlnt 

CAIKfll mviici, jMmr mountfii, and dP wtirh for 
vgticT sportsmen. StiiiJefua repmc JUO la *Ta — ■tf'T 

more pn moiith. Big demand. FLna jirlt'ca. If yuu tiacJBH isJiuJiltl 

want kl:AI. FHOFIT frwm M..,r'-kEmc tluiTR TODAl. - 

FREE BOOK — too phntai ml w,lif ^air^, Ttlp oIhuji THTSI' 

m iji-rnny And hnw VOI.' ean Irani vaaily, -uuleklv. Old 

li. v-TOV tUiii jjJnuN^ ■ml TEA* 

“'S'lT NOW r-- a nm I EH iKrr llii^n wrii-4- gel thf Irwr hmih,. VtHl 

will hi- del <4t:i<K>l. lUftKrE. fu. NiI pt letter and learp hbw 

[t> tui vr cwri' H. N. I- PnOFtT, fltalc vn«r AflE. 
HarthyreateTTi Schiwl of T**tdPrirTyt Oept. lj?B, Omaha, rVeb. 



TtiDiDKia E. Uattlrt 

PrwV^Mf 



I ha-rg tmlnd favDithtia of inen l&e yen to baMiitie p-i-perk 
Meet Cutlen. Geed paj. Bteady jcfai arerywlHiie- fievem- 
DiHil fiftjrH iho» erer w.OOO ntw dimE. jnPtfc'pLM. prltevl 
oEcn yod aeiiEk, ibort,. inteeilva Op.lfilU. Artunl prprtke iii 
bl« eelLlnj exkhim and. retail di[i*iUTient. t'nlqn i:vFd FREIE. 
Pty Kfldf irDxIuptkoB. VoJuB.'ble win ijlejr 1 , 1^11 1 Write me 

leday Jlnr my btc FREE eetolea bnd pli daulie. 



WatlcniT Sclioflf fli Wuii CuUlni, Im., Dtst. LI-13. Tplsda, Q blsu 

STUDY AT HOME 

Legally trained luca win tUgh'< 
cr j;ioslGdu 4 and bigger Bue- 
cesa Jn biiMuoa and nubUiff 
tbifi 

tniakw, 

Mora Ability: Mart Pmttee: More Moiwy 

We anide yuu fUi*p b^atep. Yoq fjtn trUn *t ln^m* 



lira. Greater tvbertimjtla sie« t 
ever before. Ids' earpoirpttww 
bnded by men witb Iwu tnial 



r ate 

dnjHns e[4j:e time. Xi^ree 
ETmiJuetedL ui Dwrrir serlroe of 



fumrlih 



■11 tpfl inatrKiJ, lerlu^n^ ll.voluTne Lew Lkhrofr. |Lic:^ Rpti;. oaef 
Lermti, Get our reluette 4 M'-p*so'''lew TnJnlnsTor l^wdonhifi^ ' iM 
biMAp FHP.E. StuMt for lAw NcAv, 



La Sail! Exlantldn Univanlty, D«pt. 12&A-L 

* C-fprt-rMpeiipeiprt 



CblUfl* 



O 



MGINEER.IMG 



DEDREE 
[N TWO 



1 i’’ flMt 'Al. .’. n!i '.J’' 1 iKh i.'Ml ]1>=E^ Nennientieli ■mlt- 
tp|f. TIUE 1 * 1 1 Mu:. a_v I 'errer j re., 1 yr. 

EiectrlEal. F^iel'ienbcal, Archlteetiiral. (tnicrup er, CGII. Aarq- 
ihSiitltai. b^^lL.'liri| tv Uetii] I l^^iWPrnG*m_ 

r liitireet. 4 ..rt 4 iri-itiUi. ,ii E^rclrdrllf, Fewer Pleiil. DlvWl. 
RelrlHBTetioni tPreniee. hiirntn^ r^ii'|^|,«ni- TUA' 'IIT- 

Tltl!"-: l'j'l':i:_(e ■P* ^H. tif fiu.tr! r".''ril. Tirri^fliJiirl* ■m-r rn.gf al 

" I . ^ :iTid f-nrv-tn Li niln. AppreMd by lEliJui.iry. on-, 
by ■duCahM'4, r«enini»eded hr elujiHinl, lir.n nttJ t-nri-; rmt iMmr-n.- epei 

r lennii -“Vut. Jft i]|.| Tmt. Ko 



le Ie Get t>. ,;ir. :i.n 

iuiLei Hiiey r^iimap. C'mi 4 >ii- 

riHLAV EHQlHEEArHQ COtLEGC 

UWl Iwilpiu Aw«. 



KS>4H» Chr, 'Me. 



EARN A 



DEGREE 



AT HOME 



From A Chartarocf Inttltutlfm of HlEhor LoarnTnf 
Emplayata Now l>anund Callaga Crarfuwtaa With Paari aa 
It P« lP «|i Ceunaa In Arte; BeioikH*: Pliilowniibr ; EduralkHi:; PaNie Reellli: 
Mie|‘I™I JoFUnruftmin: IVi-'^lie'IrKryj tlliK-nlDer: J^bfhtp; dtatiiJaUr; Qeelofyj Pel. 

BuiineH Tniniitsi. AnwunlliMi: Bti-tHliep; AsrP^lueu 
Etectl^l, CNH, Morbiaiul, UjufUna. ArrMletlarel, A-utonioljiTO, SleaDii Dmel, 

Aercu-utb-el. RmLIo. Bbutt-unl, JitdoitTud, HijEJiee}'', PeUahjE*. MesIeu^ Uirlpe, 
helhienliai]. as CoBditieu&#, Cbanoled Eeiiiieeriiic. Feuaded lUOS. Ghartenid. 
KtHlnietr-hoeemlt 0r«dM«ta CellW. ClwrWi Reea. Chlvas* 



Learn WATCH 







AT HOME Yea e*n tewm by our tijfrii«n uid 
orltccial ayatau cf tnaurudLlm every pari of tbe 
Wnteh Rapalrijnr Trad# at home. You can 
«am cneaay while tnrnint and pre'pare ymnalf 
lur a weU poadtius or eUirt in. bustaaflo pf' 

ter edfnplelidE our cOoth of inettcleliiRi. Ooed 
'watcb repairete mJh ijq dempinij uid RiepermllT oarD 
Very soad Hlarin. far partirulua apply to 'lha 

WtaeDinin Schaol of Watch Rapalrllia 

m* L MpHa ft., MJLWAUKBK. Wfe. 
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POPULAR MECHANICS 









— -ilwy V* b^irdPng fprngvf ond ort ALSO building lub- 

llanrial Fuhfrn tar ihBrnie-lwi. THfk arr Aprgi FTl-Ir'qintd Jntn, Y-BU ii<<hi4cl 
be pravd lotrri:i inFealKraF^ Mv«k beiide Fbem 
^ yuv bgd tin I4m« pKOWfn tfffiniriQ bffbind 
yCHi. Ynti 'wxMild Fm prcpud rn hawa ttam th« tvclv' 
nkal knawleid^ and preeMul ab^Fily Aefa ITI 
d*nw:ndi l^ral gradt^lQl pofj#^i,--l0 
c Wi’nct ^farf in Avlplian. Tgg wpgid b* C-Cinri^- 
d«i1, Nw. ol yaur farcod, ttMKavgh ti'aming ai 

13 iTimn> gf i*K>dy q[frf(jitfem*nl pnd MCuriFy 
in p grur qnd grgwLqg indvilry. Kgndrtdl 0^ 
iren nQrif' Fn AyisFlcxv era p^af^Fing frEHn thftir 
A*f« |tl Framing, Fird flUl ab«Ft iF NOW,. 



EXECUTWE BaARD 
Joh n K r N-arfh rep 



Galwrr E. Grosi 



C. Al Van Duien 

ririHDTTm 



AERO INDUSTRIES TECHNICAL INSTITUTE 

iAH rfJINAN&O ffOAD, LOS ANGfLES, CAJJFOftNM 
nn Couf»i In AIROtAFT MECHANICS and AfiONAUTICAL 
tNOlNOXINC — Includtng \2 Menlh AFrcrsH IH«hanki C«iirt« 
Appirovpfi by U. S, C^FI Aerenau-lio 1«nrd 



DECEMBER, 1940 
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CARTOONS' 

RAVE Bl.'RNSwilltdach you HOW to CREATE ORIGINAL 
CrVRTOONS, at home, you may SELL I CohF Js unusually 
lou. Write for FREH detail!^ n^iniature len^jii plates,and 
adtircv:sf s i^f succdAifulIv trained students, ^io oblij^atiDn 

RAVE BURNS SCHOOL, Studio M, Box 3B53, Clevelaird, O, 



Minstrels 



Uni'iUf F^rgt Ports farccrmpitet 
»Fiow with Bucial xonfie btv 
i;:tkcnTrai3g . 

nifgqS'ee,, 303- NtW#h|||h, Dept. IS. ChicaSe 



PT ' ^-E’.;ES j -‘F 1 ItL ( W^ Rn.- tflP rtRrt'L.tTTlTS, FTf 

^Li: v; riKli iiV TtilJ vr r - sif ,^1 JUI2 ivn 

1, IU33. F'.ii-.. 't- I- : :i ^F.c _:tiir | i.- lirfr F hU ttL fht -k-,, 

JJt -.in llir |jL‘UlbU K IV4i.‘, 

S,'' :r I TUtnckj. 'CoD.Bt}' ot fEwIt, m, 

|jpi -nn |,.r, S itir . I'Ml-ji, LI i.|lJ J: -f T.ln •■=! U nUhl^ rJ ifr!"-.Vi| fT-,«I|V^l5v 

L?ri' '''il F* n Jt , ,;1'F, k.‘ : lllf l»: n’-| ,| n n : ..r"lllli' toli-'J llrLfi'nff't 

.■bi. f ■ L, F*1 k, -r fi lii.K I'.rj! i< : .•'.l.-li i|Ji 'I.-;. I Rl|- 1 1 ul I :■.; I Mi.' 

fk . - li. ir.r I ' ? uT kj: ■ n^<:- li-lK^. ;,ir II.T r I II tril# 'I 'il l?i«- !■» 

n -n, . jil : -r , lJ li italit, |i:i i nn, . ! r.,r r if r hL. iIii. #4a... * i! ir,r k : .'Fk.*!i lij L'UC J.r :i I r, ,n 

r<ii I . Li" ■ !•( Li : r.-l’ll'.li fri I r--; I -v lF»r 1,-1 .iC .4::2 Ik-l L'A t-Wli. a 

_. L !:= 7, I,t .'t >lnr.li 3. |l."5;i. k.Jlail l 7Ati. hi;.- il ur-l 

](.i, . 'vj.',,, k., '.[.'Ir'' ■,: ml I'ki ..r J.:- I•>^ i, l.r -ill .Firal. Iii,!l 1 li* linn-.r!- .,i,'| 

«li ‘ ' „■ ’’ 111 iF -;. ■ ,t! , • kfl r i <1. >f -i: !: ( ilkUM iTF U.j.ti-1KI "?=-■ I‘i ! - 

liJ.Lt I' tilLj ill l ililiv . -kiJ K.>-l iHiii.Fi-< ^1.. ■'■Himfu. IIJ . fc>lll,.i" 

U H -Ti .’ k| [.. ..1 Ill . .1liiK.ii‘.i:; KJiii.s, II »' M n^iv 

t!' T.'i - iir.iif, - Sr,, n ■l-.ic-.rjfnV JU; hu4llil»i: ^S.I.l^kr VF illi? ?i. bl-rir»|i, fir, -i 

fir _.J|| , 1 "IlIimi^"- FI ‘’^"S'ri'.l. j’tirtt ll-f- Ii»lik-r li: :li .innij,l III. t iiiSi.ir :! i ■-. 

h- n-r:if 'iiir! nili|ttk-~i ’".iic'i FtT .a^tflll iil.il J Im ifTSliH*JjHlHiv lljprrii i,i]rr lip.- r-in'nfT iirikl 
i '.i.iikrk i if h iLtr- i iMHF.rlpi^ r.r Jli-iljtLliil pjcr iTiiiS; utf ciiiiiii ul 3uL.i1 Lfi;, mirj ip •■< 

r '-.VI h^i ri . i.-eaciiii’.il k ,h. |Jir jr.i| .rSilriiiwip. .J* IP,ti IriUi-'Lji'. >l 

III-:.! .'IP H’l'i’lt IE iiUTiml li> 1. Ikiri, i •■rtiTij|i . i.l iillirr ‘.jrini'.ir:i,:ir ’.ri"'! Iill 

r rri. 3l i -sli-PIP Jl?Fl II T 1 1 1 nn.ici , yklS .. j, !. || >|1 f I k 1l hLI-;' vJ ll-l I lllVIIlk.?. n|IL3| F*H riL'.i;|, I 

r .r-iiWr ^FiSv-iirv ri.-i-n,,*|.\ , L'lKJ k,jPl Oiik-.i . i .'^E. riili.ini £U f!_ H Wlj.ll^.r * 

rf'-lTEii.F fJr.kaH.. -it-. f'hlrs.aii, loLl fT- Fi- WhnS* if i'„ 311=1 i;,,,, rhili.rlii kf fliinnt',, 
TF,; !3. li. WiruJiMM' Jr., |‘■l»l^,■r i-i" ■* ill ■’! l-lr;- P lVuiiJ:-Hir. I^vein"!!, JIIm , 

Ksf; k-l^liT"l ' “i-t.. rilirr.xrr. rn =•-!,- N vl Sk --r . Tr.itlPJi I|ii!dp£ ikiP -Oliii lil. it- 

-ir., DevT,iiM|. K<pt ''hituTN- i-i- f'liu-5i<i, III Thir-i TIlii ikr lbi-hc 

bfaSi iU<jVJ«'^. lUnrtqCEirv^. TBiI mIJivt- r,.iTr|nl. ; li,iU,1iH-= i/nr,ln3 -T llv'Jdin.'f I |»t< 'kfhc HI# 
9#«HiBrii leLil nmgifnF ■i' I'rmd.']. niurt (."S??-.- ■?# j^nvuritki^ niii ||| ikiPfif im incihp. 

F ;. ttiitat MiiiiP. |i.jr.rliii TFii-i 'litfi Ikm f'' ' Jui’Hi mjhifp. Lii'ini tlip- u ii|ii'« 

^ '1‘-tii.:iT 2. Ptf* lilkjUwi, *r<lJ er-»1T»1J FinBlSik^- '! I||1!| liinl- III ril>t lllllv th# Irot >l 
‘rt'iPkhi’4'Jprp >:...l cw'hItiI i F>-.Hpira es ijI.p% qji|H.uir 111 - 1.11 i||p ItHikip n| ilip lorkpuiiy. iml 
al^kil: in ■ ti.rrfr trhpF=™ ib# pfrpikhrilrlrT -ir s?!rp|rit. E|ip»"*r« Iffmi, ' FiP tliyntp irf llvr 

SvrfiJifUf. n-n p-iiklviP IJT sn my ntbrr Ei,Eriiri.nT-i rp+rEtiri ih#- Tllill'P r.< Hi.- perKJtt Hr " ■ iP 
:3 ?-!■ »fi-.ieii HB--Ii ir'ipiHH#- ih .- riTPfii pS'Ji ik«- iih! t»it inr.-ijr .r'lii 

Fipj^ilf!,, »1 tismET-iilf. ptiilw ir JIM! ,iiF.a:il'p Fill k rKiwStklfi" ptiJ tsHlipf p.« to ihp . if. im 

Btiuijj” ji3il i"i«ditlfiii!= iiJiJ?# « li1f!i EVp-lEFfnlikprE unil pi" iji-fc> ti-dder^ *l[n fL;i biit 

f.ppiPa.r t||E>|i tF^ SiiEtl/.: :ij i:|ip . iMiirmni hh hnit^Ee?!. llidif n u'k Kiiii hf, HI 1 11 Ip. .1. • 

■ -itvv itv ellipf liviiB Hilt id n Fmi-ii . itH:p r>-»FiT: kird ijii= refn*n5 till# riHi rH-;i-iii. toF-pli-ip 
liiaadL i-isnjfi rntlbNi*- |H«rrd.dg, iriiBiiL, i.«r r tit I ip BiUit ^ n b 4||e-i-.| nf.Fjjffp'r 

ia IIji' fflvl rc i4tirr -fcM lK»n tutiiificH hi h'vwu FI El. ■iVLiid^jr,' 

ITw. Ixlfhir ■‘c^RTli •:•■' fwl rsli^l bnruK^ frr Mii^ >0th J.IV L'Vin, 

N. T 



/Vai S^z^pBi^d44m ix Jlea^ 

SCIENTIFIC CRIME 
DETECTION 

p€i^ P^(X^444a*t 

Qood M Bad 



will te^Dh yDiJ Finger Print 
IdentificatFon — Firenirms # 
Indentiffcatien — Poljce*^frQ- j 
tpgrflphy — nnd Secj"et Serv- 
ice!-’ ThuCa wlml 3 tijid (he 
Mien wlto jiovv harhllt th-* 
j I'll 1-4 U>n d in t-hi’ I'll- 
L I PI 11 £i 1 1 ] I e r L,l; h [ . 1 7 i v>* ji; e a 
clttuici, find J']| lr&][i Veil’ 

to rtlT nri IrniKirLnnt jmtJl- 
ti-'N in the faifciTmUhL- 
hEili] tif .“-H jfint hi- ■ I'i’^FiM- 
thi i.Htii Ml. 



1 TRAJMED 
THE MEN 
WHO THEN 
GOT THESE 
"OJG JOBS 



But 
tiEd 
pimtilf. 

seieaee. 



GET IN NOW! 

don't bf' milled, 
crime deteetian 



Sci^n- 

tti Put 

[Cb a anVHfiei— a rviftf 
which reiiuires very 



speem] trajhinf?, I teiich ynii 
thU ficlence »a that yuii t^tiould 
hv competent to do the work 
of a tboiyiuElily trained em- 
|t]oyce In a bureau of id^'nliR- 
catioPH for the re?t of your 
life. I Kive yuu M>met3iini; no- 
body cun over take frum you. 

LOOK AT THE RECORD! 

■ITC^ of ALL IdentiRcatjop Bu- 
reatis in the United Statcai aro 
heflded by nur atudentti and 
jcradkiatc». They^ havu- iVKUEor 
joba — aelai Ees — oite-n rulltet re- 
ward money " nnd nrnny of 
the-sa men knew nh-foEutely npth- 
jnjt about >thfK Work before they 
beifpn their t mining with me, 

BLUE BOOK 
OF CRIME 

Tlii^ (hKiI[ 14 TuLE fif eicitinK EnfoniiJ' 
llrjn 0)3 fH'EriiEilEi' trEiLif deliiii Liifi. Ji 
mI|| kIiiim Vnr Piiia vcfi . dt .i hh 
Imu yiiii ^iHBiiiJri'! even thinb lJ it. 

«!! fInrU'd wIKii.nU iH'Ul' 
hvaEt. riL]3 douEMHi . . , send it NU^V' 

INSTITUTE OF APPLIED SCIENCE 

M 30 Sunnylld* Aw. EE*, pt. 3353 Chl«El>i III. 



I INSTITUTE or APPLIED tCICNCe 

1 ISaO Syftnriidv Av*r, Dv'gt, S3SS, Cl^'csaq 

I OenlEemdFl.: Wljhoui 4i.-nr gli|lKJ.mi>ii nn ni^' part, rpfi.i 1 me tTie 
! "nihie a>->oh uf Crime,'" and iii'giunl.ei^ Uibi fvr SCO nutreauif cm- 
I uluyEii^ yoilr lrl=lLd'lJ;i Li-*. IflKeEller V.llli 1-uUr Ivu* ITIl-c# ami 

I |'. 4 Kyf Temiif rJIter. rt.l leral uri- k>.'b1| Fmf dent OKIh¥ tq pc-rBOnS 

biailria their qffe.i 



FREE 



f{ (' TP arr n f r fc uf th e 
isfll? bHrediitJ ?i<;flrit-{r Fijf 
our ^tudfuta u tiff (frci*i^ 
1J fF fe J, 

STATE bitreat r QF 
DELAWARE 
ST ATE B LT RE AU O F 
FLORIDA 

STATE BUREAU OF 
MAINE 

STATE BUREAU OF 
MICHIGAN 

STATE BUREAU OF 
NEW MEXICO 
STATE BUREAU OF 
RHOUE ISLAND 

STATE BUREAU OF 
SOUTH CABO LIN A 
STATE BUREAU XiF 
TEXAS 

STATE BUREAU OF 
• UTAH 

LINCOLN, NEBRASKA 
CONCORD, N. H. 
ALBANY, N. Y. 
TRENTONh n. j. 
CANTON, OHIO 
TULSA, OKLA. 
MOBILE, ALA* 
PHOENIX, ARIZ. . 
LOS ANGELES. CALIF* 
SEATTLE, WASH. ' 



yjiime-. 



Addre«& - 







Dispenser for Waxed Paper Mounts on Wall 



Warpproof Metal Ironing Board 
Has Vents- to, Release Steam 

uilt for life- 
Umo service^ an 
ii oning board 
placed on Ihe mai'- 
ket is 

being entirely 
metal. Its 
legs disappear into 
the surface of the 
board when not in 
use. Vents th^ 
dot the entire sur- 
face of the 
allow the steam 
escape, helping to 
keep the pad 
and expedite the 
boning. 



Waxed paper is always at your linger 
tips when kept in a metal cabinet that fas- 
tens on the kitchen wall The cabinet is of 
ivory enamelj and can be mounted in the 
most convenient place in two minutes. It 
holds a 125 -foot roll of waxed paper, 

Waknlifig Plate for Refrigerator 
Softens Butter for Spreading 

To keep butter at just the right tempera- 
ture for easy spreadingj there is an elec- 
tric plate that goes into the refrigerator* 
On this base a butter dish is set, Thenno- 
statically controlled, the electric plate 
keeps the butter at fifty -eight degrees 
Fahrenheit, regardless of refrigerator tem- 
perature. Thus the butter is always ready 
to spread, and need not be ^Hhawed.^^ The 
unit is insulated so no heat escapes into 
the refrigerator. Using one and one -half 
watts a.c, or d.c., it is connected to the 
house circuit by a cord which may be 

sidijL 

fi- 






CMorfi Popular luveutiond on page 29A) 
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nay TiRm 



Mimfsr 

RADIO 



.^FREQUENCY MODULATION 
wTELEVISION ADAPTATION 



FACTORY -TO - YOI/dh^^ 



GET THRILUNG WORLD-WiDB 



FORE GN NEWS 



aiid mere band L»in]4 
experts who have seen the sensatTonal 
new 1941 Midwest Radios say that 
they repment today's outatandine 
valki«»f ir you aet a big "kic](" out of 
owning a super powerful radio that 



will out-perfcifm ordinary Bets» you 
will be paiticularly dehahted with the 
bfiULuoi ^iprrHunnance, beautiful lone 
and world-ranging ability of these 
super Mid wests. Just imagine being 
able to puU in wc^kl^istam brOAd- 
exists froin tbe capitals of Europe --to 
hear history in the malcing before it 



appfflra in your local paper or la arnvounced 
over your local radio. We say; Van can KCf 
thrilliag world -wide Fafeign new?j, sport u broad- 
caata and musical pmgriatns better and more 
Clearly with « Midwest I 

I H 1 5 iDHilMde Iteetihsri. 

Control snd 
TuniBC Ere Tubes. 



00 TRADE-IN ALLOWANCE 
ON YOUR OLD RADIO 

Now, you can not only SRve up to 50*^ by 
buying direct from the Midwest factory — but^ 
Midwest allows you Up to ^25 Ozi yotir old radio 
— on many models shown in the big, FREE 
Midwest Catalog. Send for this catalog and see 
for yourself that it actually brings the Midwest 
factory to you, that it pictures and dramatiies 
many beautiful^ 1^1 factaty^to-you radio 
Values — from C to 14 tubei — up to & wave ba^s 
— including Automatic Record-Changing 
RadicnPhonographs, Home Reentders^ etc. 



(Modpl Z-IS 
shown nt le»> 

18 -TUBESl 

5-BANOS i 
1 
I 



15-TUBE 

CABINET MODEL 

ONLY 

$2995 

COMPLEIE 



Jusl think 1 Here'^sa super 
IwnrerfuJ 15 -tubs rsdid — 
cuinpltle in cabinsl — al a 
prife yap wnvld vrdtnsrilr 
IF for a 7 er Et-tube set. 
I ever before hsvc you 
been offered so much, 
radio for sc liitls 1 



lU] 

Its 



tiiir ao-rij>' i.irnsr-' 

Ir'-y-nurKclt plan futly fiTn> 
J?™ Srii,t ^fhaliltri >‘trtl 
lr» pruvr U Idvi-'t** L ' m ■ug^iyr 
■>rrfn'miariifc’ bn Ll-ie furtvacy 
ebr yiwr obvii umiio. AOiMb- 
lutfty 31U uLitraa I lou. 



FILL IN COUPON AND MAIL TODAY OR iUST 
iEHD TOUR NAME AND ADDRESS ON f< POSTCARD 



miDlUE^T^S)RflDICxr 



MANUFACTUItEnS C3F QUALITY RADIOS SlWCe WJ!0 



AlAJt COUPON 

FOP FREE 

CATALOG 



\ 



fi 

f L 



Wrd'asit Rwlio CErtpordFMi 
Oncinnslfj Ohio, U* 5. 

Peph I&GU 

Send ttLs y6or new FREE 
CataloCh compMe ndetaiti ef 
your UtETol y(?-day Trial offer 
■nd Factory -tK^ynu prices. 






Address. 



To«'n__ 

Unf'AltflU Hdi ES 17 Eibs Hhh^. 



-5/are 

Chide hBi i iJm 



drUlL 



DECEMBER, 1940 
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***®>^®**^*. Oet BaU Brr»*P' pf vidt tltc- I 
uniiehiiflticisljlt. ThCOi^ ttibhIo ^ 

CHajNCCAtNa. Krira- &itn utiurt la friw, pulilk addrw, hh 

ftVT V l'“ *° ^ ■'i|^r-«tr7iM bun, r«>l vaamvD taba t«:tuiiri«]. 

T"®*?*- P*(*rr*d Mj'iiictiL titifir Cipwimiftl LIU rum 

• n MHCOm EhflSlNEEItJHA ECHDQU 9P!« i91-#34. Unc*J 



nernas 

OWLY 



FULLY 

GUAftANTfED 



LOMPif rr 



Pfugs InlQ 

k LightSacket 






PHOTO-ENGPAVING 



TASCFFSIMCf 

■ 9 SI 

couy of th$ TasoBe* Maj^zLne,. monthly treasure 
chest of phcitofirspbic und phoio-en^^ravinii inforinKLlan. 
iHearn why Aurora, MiJ.j, is the pholo-enirravlaj;, photo- 
jtraphic center of America . , . how hundreds of ama- 
teufs, free-lance tihotuKraphcra are rnnkimr money with 

rl^elUl'ep, Nii-ol‘]j;ratiisrt postcai .J Ijrlni-s your cep^'. 

tasqpe;% dept, pw 21 , aurora, mo. 



ENGINEERING 



OfOnfE IN 
TWO VtARS 



1 >. (i, U r.'-;iriK in snf (ntsrlai! ; Wpdtrlci], VItEI, i i i-ai 

Mm’ fciflifiiL Kad^o or AfJOiiauiical. 1 jr. Mrrii. martliijf. api 
Js? {'Irfcl Acronautii'i Aijihorliy, pbrtlcJpatJgn in fiiijt 
Ituinlci! 1'«i£:riti]. T.Lirue le'liiHLrjiil rr^p c^HiMdn i^ich- 

I ..L r'lirj t liur«it, 'Kti|-n haj]d IF ilt*(i-pil. Lu^ [uliJon. j^Ler 
i'-n-3nuer, Jiihl', Srnsi'i ^.r. /(Tt f 

£I2G e, W4*ftittntDn Blvd., Fun Wayne, Ind, 



INDIANA TECHNICAL COLLEGI 



Learn this 
Profitable 






opientutt opporLuninea, i^ppare 
ticijft. Efiity pluii. N'o jirevioua cEricriium 
IitiHSdeti* coninmn SChOof educuUon sufllrleat 
lor free buaMiet ' OppcmuiilElK) Jii Pbo 
tef^upby , tHirilculora amtl reQUlremeniS 
„ Am*Fle»tt Schoal df Phelaoraphy 

jMl jtkhttut Am., iD*H. 1 35 S. Chliaea. Ill, 



Correspondence Courses lr> 

KAMO^flEaRICAL CNCINttRINC 



L 0 W «3 



RMnZINC NEUJ ELECTRIC 



ron EKAWINAT10H 

MODERN 
ELECTRICITY 
INCLUDiPtG radio 
AND TELEVISION 

T-T<,tl’'i« fcr^ni n.C'Jf^ fni+ jmyhnrjy inlFFr*5['il hi, fc!«trlH:v-, SKW 
1 7H . i'iIMJi'IL "f ,^p‘|3J -l^■rl^£^ djf r rriupfiL rluJil ihii*n =■■ dale 

'*il1l II'— I-I.VjI >LI 1 1 cijVfirC’t. l^^ I'-iT ^'OUllM-d PI1(t 

blJ bhlpj^'i'd FHtC inr cxdmiriHtlQnii 



For 

BecitUMrf 
Eitd C«|Mrt« 

CiiPT 30(50 T"K« 
— liUfidr^Un ol 

lUujiiTBlianl ihe 

miMt cunIplFle- 
Vdrtl CU U" IflTid 
wr have tww piih- 
llnhrd,. Oynamul^,. 
mulors, pQwrr 
hlAllonK. 

Li^t^vitilDd, ifrveiry- 
t h i n r rlwlri ra | 
CKiUainHwH w pny 
vri« can ut'Mler-' 
nUnd hln 



BIG FIELD! Big Demand! 
Big Pay I 



Mcrt ^'hO Utidtrhlnnci ClrunriCily 
an? itrviJnLty nt^slcri hn Ihuu- 
mndfl (U iliinifltTiPS. Aino*, plr- 
piauM, nuH-blr* aivn #— priiii fally every In.' 
dhii^hry dt^rMi-nde ijll tLeptrii'i ty and niEn who htnuw 
till PI nui.'J«i<rt niakp nisr money r IMiniJiLni,. riwci' 
jptlr^lT Wtjrfc, l4 l»hHI and dOi iMhm With 

lew'sv- ?ttrid rouimn fijr a cfli for FUSE 

and KT-t for youncU. 

A y^r'a consul tin? ^irLvL]eiri»^ 
^ith our ^Rflnetre now eivitn 

la alt 'huy^m af this- famoun 

_CyrlppcdLn pf KJectrlcItj'r 

AMEflICAN TECHNICAL SoCflTTV 
(PdbUshare — Horn* S|Mdy 



SEND 



>n ai 

li 



Aipnc^Lcait TeehniuE DeptH E9la, DrexFl at 5-B|h Sir, Chicago 

fSeod for IM day>' Itn U-arn NEW JO Taltimr jvrt of Alipllod 

lilfvlrlrlty. IIiic'ALLiie 1 PM.nid Sf)W ycni aifriM" ta neind truj- h niol to 

rntJIIKi* nw to ™n«ii3(hntr pri v I far aiip yem’, I will pdy [he dc 

Ihveey ch#nr(ffl only on ihe tnjMltf.. If i wish T m*y cf-tum them In ly 

days Hhd owe you hOCh hi'tlH', bUL If 1 krOp ihemr 1 will ipeod SS-CtO 
oftrr lO illpyrs Uivn S3 lU<} □ mcMith unLll the lata} prLcv cf only 

Iri ppidi 

NA3HE H ,,,, r i , H r +. K ' 4 »>,. i . r r . . r - 

Appre^^s ..... 

CJTV . . . . 4 . 4 . . 4 r 4 r , — - - , . . , . , 4 . r . . STATE 

Bllorh letter sLaLinij .'iKei nerup-atlan and. nr.nie Oud nddrcHM of 
eill|iloifer ajid plve u| lejLrt one iNLiiiLnrpui mqn H 4 referf'hbte. 



in 90 Days at Home 



Hundreds of men and women of all aitm lli“.10 HO.&Q le 

fiUl.tHt in ■ ilngie duy firing se Leri [ilk Swedlii) Masiafa piniJ 
Hydro-Therapy irMdhenlt. Ttiere li a hit demand frani 
Uoipltuli, daniterlupis, llUibBH Doeiart end prirate p)i[lenis as 
weli ea opportunllltM for establEahliiiif yoirr own DRieSr 
]i«am tilts In-EtirtcUmj niuritiy -lutLEliJK profession tu your OWi'h tiome 
|piy Wall. llirDtigli our home scuily course. Mutupj. iua true toTB 
OS In cur NAliONAliLT KNOWN resEdenE BtJjodl. A iUeiIdiiiii 
I s aOlanJeiJ upon nun pi el ion ef lEig ccurae. Coiirw nm he 
c«uuplcicd In 3 So I montlii. Hifli Sehofil tralh- 
Inii It hdl t■c^<ISkry+ Miuiy citfv bif mciEiey mhllc 
JeuniLitS. 

Anatomy Charts & Booklet FREE 



Unrull 

UiedJra 



new anJ w* wlH Ineludc uniform wmE, 



tlmllDtiary, pniented reducing roller ahd 
lirdra-Therupy »u|bfp.|lee wIEhout etlra coaL Tlie 
reiiorinii i^Tse nlOUe msy be wnrSh Iuuelj timet 
the mopJesL Utlslcn fee. 

Send cNjien now fn Atleteiay Chjh-ta and booklet 
coiriAi n i II a phoioarspiif and letters frem suetssifui 
__ araduatei. These will oil h« sent petlpiid^FREE. 

THE Celloee of Swedish Maiuae 
Popt. SH“3fl E, Adiiin St., Chieeae. 

)0U taaj aenpl me FREE ami posumld. AnaEomy f!hirEa. hoolilcL ™i- 
lAl^nr photofTOfiljs and lettcrj iroOl graduaiei, and comp lew details 
Of your offer. 

Kanie 

Address-. r. 



t'JlT 



— --SlBle.. 



T rl'ijnscd hv'jrlf from a P" Ih. v-ikllniE 
In (1 mi'— !■! rbllb- ‘"•World's Woisl Por- 
feetly Poveloued Hen,^' i.cl h- tnuvo 
1 LuL 
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POPULAR MECHANICS 




PARKS AIR COLLEGE 



PARKS AIRPORT 



EAST STlOUISJiLf 



0Ht[^ YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accreelilinl br tLi« mine It Sui?rrlnlmd«cit of Publk iMirMc^toiii. T'r^ 
■> a Commetclul (rrOUliid tnil Plytnff b^cLuwl ani^ ^ffe^anliM'' 
Srhoal. Afcredllfd b}r tnd C« 0 tJ 4 t Ailri irlth Lhe finlteil tlUYei Army^ 
Air Cofpj Iji glrlnjt (tltbt ind U 4 chtnictl trtlnlni. Open to |i|£|| 
e^h'iri] wriidilvtiitn 

Foiilit eeurut letd te E.S. deQrtet in PrefesEltnal Pllatlnp. Avlnlkn 
Out} Alin Hi, Mnibletinl:tt En|ideHrlH|, AeranAuttEAl Ci9Q|ii(«rfjif|. 
EnGHTT^K^" TltAI7^l^hO are UE«d In prefeitlpnnf] illi;ltL 

jr^ilnlp" vrluHi prep£r«H iraduatat for olrllne fliebt oji^ratLiiEii^. 
7i linui i! tllRht triiliilnR Riven, XEon houra belnj; flLiuri ntiifilliiA'. 
FACl.'LTT -ur 73 trntcitltsci In iarLMiJ firldg of »i|Hi)on. 

L56S rMi'i'infi‘E. I'JnrcillmriLL ]lm^lrd to » |otil of 3^0 opRnnorcial 

nrltlli'in vtlJiEthl^ Tal:il enrollment IJSO. 

lilO'acre alcporU tiUlldLiiig! devoted to eetujol purbi^aea e*ndu£lvelF^ 

hiirinlioEl^fi und dtnln;; liall nt t 1 io ColIrfE. 

liVtnLcr TitN JinuB.IT Oh Send paitcard for boiT Ol-^ptEe reUloj:. 

ina iLAn parks air college* E«»t st. LouIi* iil 




CRIME 

REI KTION 

SKttHSiinCT 



IF I'n^ Jef Vie "-lii K-Jid >11(1 tMa jiLlrhliia tmiA. 

4A irrlii* iw#ri.mi, MtPvJm pnd 

Woti ichp nv dii}'i rrH- mvditia^ al^1h*iJ.'. tt 

tan lo ka?fn it, ibn Mmd nit r 

rrl-tpfn. In WRT'E t T'CIDaYb. t.LiHint 
«blr C9 (ptTPonj. abD-tiut Lhtir ajtr 
C, CQPNE, Pwrf, II*?. 1??0 &jJjinTalda *wi.. rhiraiUP. III. 



na al^'h*iy. 

oIf 4i. JI hcin 
itim- n ill St Hut 



Regain Perfect Speech, If You 



STAMMER 



m Ever? stAmmertT :^uld Iiatc the nevr 3$7 pnirc twih 
M ucflnq. IM CAiise anil f^orrpfltlon." ssent frw to Binmpierere. 
It ilei{;Hb9:i thR l-loiutei Vitll Molhnd lor the Bclpntltlc correc- 
(Lott bf aturamorlni! a'ld ftCilLttrlnf:. Mot hud Bbi'rodnsfiilly tised 
* at Brnrue Inntltutu For ytinrii — aiijre' UKJL . F-lidonuH] by phy- 

alclann. \Vrttu For FillHnfnrniJiTlOQ. Kn ohlliciilQii. H^njamla 
N. Dd-^Uv. 1^11 CiroLo Tuw^r, iDdlaDatmliB* Isdli^D*, 



FREE 



BARGAIN CATAIOC 

IBOOKS 



1 5,000 bsulte of »tl pub- 

IhutTM (i«dJ In OUT 46ih 
Animn!l HsrefiJn of 320 paircn. Old-time fai'oritca 

— luttsr "'tHMUsellcra." lloFeittrwiw, Ficllnn. Juvonllie. jris- 
ton-, uie. Hupplylmr MhooLs, iiihhiriea 

nnn | rm.ni’nnfjs of jndlvJttun] ruRtriTi irr!i. $«nd pottrar d 
leda y f o r eii r n* w 1S41 tatal og , ■* B a rpa I ni I n Oe ohi. ’ ' 



THE BOOK SUPPLY COM PA NT. Dept .1U 

5fi4-S<fi Wtfl |Manr«B Streot, dilcag*, llllnolm 



NEW WAY TO CHOOSE A CAREER 



LET SCIENCE 
PICK A JOB 

FOR rout 



'T’*>PAT. rebiivc a jpite im- rSy.r>-nif a nfw* it »in a I 

I IThlH tuAk, de^r* Itfiw aiTfHTMlnlF dtifTPiri" tnr T-oU, J« 
''T^rtK. jhjtA wjiut [V 1^ ar -Bur* (IF rimfiwitiii Fu-u btF ImC Fuf. 

Fpep /+fil3 Jn-IB' tmteiia art ft pihpparil lal IhhiAIcE 

■ " ^ «iEiIilIiiJ|>^ ih.B MV [in>i-|a war ITtiier Jitnitat- 

Votilioiar GuiffanEe AiucJatai, Depth I 1 3 , TuEstn, Ari 2 , 



RRDIO'TELEVISIOn 



OldoHE. Inrf;(>fit H.ldltH'TelWiqlon nrhool In Wf«tt inilnfi you for jjionrl 
nny Jfj|j. Comiilft'e I llAt nifl ioU inrltuHriF RiidLn f 'uiiKtrurriun a[Lrl 
TJpJBidt'iiJst OncniTliip. .Suuud, TnlkHtC Plnurfw, Ttk‘il«lrni, 
Putiltc Addreiiih tt?. F IcJiihle plun to niopi h|aRrlflp nporkt rtf thfutf wiih 
ur Witliuut joba. TrHOHUurr nl lu [t altiiwrd to Ij.A, Katu room and 
hoard whFlP Itarnlre. l'’rw (■’fttiplflj.v 



■iTioiAi SCHOOLS iirst; 




Prepare NO W 




PROMOTION 



Thit complete drnvfirap Dutflih— every' 
ttilng te werk mini,— Inti nd in g drafting 
talfle, dravtiag beards supplies and 
drawing Invtrumer Is, — ALL SENT TO 
Tog AT NO EXTRA COST If you tf* 
a GhLitige Teeli student. 

MAIL COUPON 
BCLU W 



DRAFTING 



I'lie drsiftninn'd Tvork romea jffrsL New marhinef),^ 
nety roriwtriirtiruk Tvork, — new t)ritlf!!e«h — new btuUlinufl, 
— all must Jlrsi Vie htiil out on |>finor liy the firaftsmnn. 
fc'O itie Jfrst iii:it] that must Ix' hirtkl ia the tJra/ltman. 



Drafting Offers Opportunity 

In the iiurr/ft/irrif !ukI Ileitis^ — ill 

ilieae/s and cfffuh'fifmtv^!^, — uiit! ill many otluir- iudui- 
trieSf Drafting offers renl ojijKirtuuiFieB for proniatipo. 
It is orii' of ilir Nieiujiest empioyiviebt fields. Draftinj; 
ia elenti, inlereyfiTijt, we(t-]i»id iiinl iiniKirtatit work. 
Find out now what DriiftiriBr offers ijo»J 

In Spare Time, — at Home! 

(Djr at tfn CctlfBV iff Ctfieago} 




Wit 1 1 OUT eosy Etep-iw-stop lessons, (aiid the tools wo 
furuish}, you cnii lenm in your spare time at hOTno. 
To provo (o you how ea*iy il is to learn Drafting by 
llie Chiciiffu Teel I Motho}i well j^otKl you a Trh4 I--eswn 
I'REF. No eliairge for this Je:^wn either now or later, 

Send a iH>st eard or the toli- 



[Hiii Jiow fur 



TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



Afert!*?r .Vaffano? llomr CmmfO 

S-201 Tech. SldK.p llS East 26th £t„ Chicago, llllneli 
Pluaji-p nend mr FREE Trial iLeSSon In DRAFTING 

nhawinf^ ItPH' to leaTn at Lome hj? C. T. C, pJjlH Nb oljli- 
PH'ittiiu of eourse. 

Natne ^ . 

Add.rF.PB 

City h............. .^lAte - + . 

OcrupatiDD. A . . . . . . h - . 

When u-TitiTis p?«tmF Dieftfirm Pupu^ar jlfd^ftaniCd 



DECEMBER* 1940 
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fTQ MOUNT BIRDS. FISH 

Arimdli Pet5. Gdine K T^ntiimi 



FASCiNATlMC. PHOFITABLE^ EASY At \ 

Praftnlsnil Hefn« Study CoufH uncttrp 



Study CaufH unctpp 

vuicio of ttluf^um Tmldyrmift U'&dit>t y*Mi 
ihf ffcwiiinTin^ Art flf TAHlD^HMir, Jirj *iHibt 
rwiirw- lilit- ft- M-jimt >X'Lj.r fnr i.^i^nrfi.tEou- 

ipMlPt lijMPi (H' fult p.^rnri.ip FREE BOOKLET — ji*Tiil iswtriiwl 
NOW. <^nL fall. Ehiprratiri« fkp:^ tii» riu^ fsrn Am ^4»u le#rn+ 

cmcflco SCHOOt OF TBXIDEBHY gBSiA'i^ 



RUBBER /^«tr 
MOLDS 6<». 



LEARN ORRlQNWtf 

l.al u Inl«ru1l4n»0p famaijk c«rto*<nhil Uurh rn tfch WELL 
P..|VIN£i — iMt-lnilirv prdeiw i na. ?Eltl3DhlAL iajuiHftMin bp' 
Rwvmni'PiMlpd AmcrKia'i fon-UMWt urtoMifu. Snit 
for FREE bwhli^ ifUmVm 

ODHMiAN n. fMiTM. Rim; CEBTh ^Rn CallL 



Al WR^ wrile ^4ur nime and full iddrrR* ctnarlr whvn 

an«veriii|i •dy^rtlutnitnti.. 



BOOKS SENT FREE! 






J J’rfrr-^l . - -. r.mm, . ■, :::.a . 

R*ium i.eMrh P^Liu^f Bj[ii, <urwiipm«ni w ■HTii'P hddr 

4ir in-iA ii^B IkliaJtibmb iri^q U ■. rafilhMHr^ 



ElECTRICAl CAREERS^ 



Rlllit t*vK(tlalaifi In 

*f In gj a i iBlmi epoor1:unlt)« 



dy ta tah* 

tly* BlHtriaat 



adwantap* .. - -. , 

Md. BITh man, taday, fill H«V paaltlaiiB in n»nr dfffwr^ 
•fit ■l•etHelil induttHM. All paewiml th« aam« wun* In 
tUfuEa mantal thaory and pT*aCrf«a. 

Madam lahnatartat, Suma^ul slaaatnatPL dBtlh ywr, 

Aah fw #pW E«atl®iMif «tWFt 13UT*Kont* At*., Wa*K.« l^C. 



Greibi«r oppcriuiilLlw now in frdv«rr.tmn«, 
L«Am and qutfiitl? In spare tlmp. 

Prorttral wnrlb. Mu teit; baokt^ Old esLab- 
Ui^ed Mj.hiChD!. Low luitluu — Esny lefima. 
J^jid /err /r«e tufatief and rtqtrfreintnti. 

Raga-Daiylt ScH«4l #1 Adwartlaing 
Oapt. 135S, IMi Mich, Av., Cfilusa 



MAKE MONEY AT HOME 



AmjtIhE ratt«r maia-iiuBinB aatJSt maH« [niTf«f 
Cleiftvlf mnlctf 0-.I plir^Hk-k, Ban LrairS, l^fJoK-furtJi., 
EfcTi MoliJl) cWIt from fir to ^Sr rprlii l-lBfb tTiOfd 
rviplr^ at nn'irF|tl«p. nriil tp ar-tl idt^ lU 

S1.ee aoUH-ar npoplpnpr n^crflpnry' QnlCh 

Aiid ea’fVr Aizirt ^npiicAeip tvuFLn-p|M 1 ti ^pup nprtia 
. . . -s-vll In PTOT^Bi ?LTI iTbopji- frlprtda. rcttui'ts, 
rOarJ, ^Llrrljk liv nutip. 'Fall pf Npmp|i Oint;. '‘:j^!al4e- 
»ri Msndii aui] ISrt of Ijayeri FIIEE. M'rtto 

SO-LO WORKS 

Clnc[nnat1i» Ohio 



ON APPROVAL 

5 VOLU MES — SECOND EDITION 



For Beginners 
or Experit 

wriiterv » you can iiu- 

flentATul eVety 
Oy woU Known po- 
fhiioera And orrliltCrtfi. 
L>« LuJit DCJdble Mnrt- 
ins. nearly a.OfJft pascs. 
I Sid thlUFprlMfi, clioTEa 
find dla^TfunR; preparia 
yuu for n Rdud OraTilrig 
)ob tn pieehanicik] or 
archliMuiral llhtf. 4cfit 
for ID days' Iraa uhr 

If you IQAll COUOOD 
ImmediaLBly. 






Only 111 lEilBlltiK ;l i!aj‘ IFlLll Lheur 
nRR TKKIKK Can prepare yoU for aifood 
flran Leiff joh. Mechanical and aprhJtnrturAl 
draftliKT trotn fllniple fllnduht Upm in im- 
portant romplen puns, A I^Tcp at v, llictf 
nnltl for bcpIniiefH, for men wllh 

oo!v praTTimar echonl (nc. Drafilni; room 
pradtee^ I'LUH EMOlNEEHlMO. mfide 
ciiey Ariel r'lear. Includes CHQmplotQ In- 
formatln-n on tHue print rradipft. for 
liulldlnH and macltLae trades.' 

Big FitM Bi{ Demand Bi| Piy 

tViirtiMldAL ar*(uiii>« ijrrwlly taHw1«d la ilTbuH'l- 

ini mmnuif DCLuErlcDif linn uf PSOL^FI Ifl tTI. ^W H wimL- 

TlEfiL'k iimt tlwk h#Aipi9iEiru — FtrS. PHA¥™WH E*?f 

n.tve ciijtrij i'aiaScep nm aejvancemkst^ 
FlnumL, Paki''lBiftbip wen-b. ^mmj Uj lllirn #Ih1 

Laixi aiili'tlv Ili«aa bA^h« — Hlill HUPOB k 

•4k 4B>I ^ far ym\trmfS- 

|T A pfflf'a CChfliflfwC nn»*- pipr" f* ^ 

c/ fA W /dWibki ■ ^iii (HTcf til if i-fl/tirjfii Jl 

Ha proTTipt end ^O iri.M Infludn s. hrahil new 
circular Rlide ruie In curry in cnal ptrpRntr 
] itvalilable In aefrtng; all tinda of Cklglneer- 
liiK problrmB. 

AMERICAN TECHHICAL SOCIETY 
Pubtlyhm ^ Mom* Study CdurHi. 



nnwricAa T«awiieiia BwcNtv. d*aI- Os«h »™i*I b| sith it. ettlurh IB- ^ 

Hund lur in if;) y*' tri4l. nt id iItiIiJdi. I wia (.h#- rtii.rriM 'Oflt)'. 

ir I F-iidi. T ni4V F^ntn IQ iljiyk ihjd tjkTB- 3/aU D.iklJi)x, 1.1111 O' I «Wrld4 td- tvip 

[>«nn.. [ wdL nnil |L^J10 4..ri.r m daki-. I Imii «nLy m mofilJi unUI Hf.au. tlw (i?taJ 

rnTf- a (ikM- -''rni| tim iwtiiti>r, ■■^<1 vlidf tbI# Bril -n|.inikbiE fiWirio4 

Lcri >l!i:r>.te. 



START 

$1260 to 
$2100 Year 



Get Ready Immediately 



tor 



1941 EXAMINATIONS 



Thou&Antfs dppoincmenti 

each year 

Men — Women 



32 Page 
Civil Service 
Book 






Mail Coupon 
Today — 

SURE 

★ Xamu.-^.- --r-. 

/ 

/ Add ....... 



Pranklln Inalltutc 
HvpL K1S$ 
Roclienter, N. 

/ Geatlcmcn: Rush to me 
/ FREE -of charE«, list of 
. Ut S. fiavemment hijj pay 
r jutiB. Send THfl FREE 32-pn(re 
book deeoTlbin? aalaricB, 
tioDB. hours and work. Ti:3l me 
how to qualify for one of th'ej'd 
jobs. 



FREE! 



Earn 



Follow 
This Man! 

Sacrot Sarvica Opoeator 
iia.38l» OnTht Jofcl 

Follow Hm thniiaffh all the esdlteiHn.t of 
hiB choBo afwr theomkuterfkijt B*hH. See 
how a era/ ty ^pereter soiree a mQri%ei- iftith 
'tei!-ta|e Bn^r prints! Ttuilta! Uyateryl 

The Cofifidential Reporta 
No< 3S Made to Hie Chief 
Regular Moirthfjf Sdfery 



Write for reports and: free 
Book of Crime/' Leam how Yk. 
CAP beoimiv * Ftng«r ihirtt Ezpc 
Al lutror, in amre time, at 
cufft. t>or aTAdaatcB mn 47 ^ of 



tb« Idontifintion BoreBni in 
Ainorieat Send for ifartof mer 6D0 
bure«iiB empk^npOCrtgTtwluAitvB. 
Write today! L/frrahjLr^ imJy 



Co jHFKifi4 ftofinp (A«(r 
INSTITUTE OF APPLIED SCIENCE 
1926 S unnytide Avr mie Dept. 13S$ Chicago, III. 



IlMitvr • T«al trwMi Antn Uodanlis, Dbnl HwhwdMS . .Biia Wcldtiir, 
wStfiny, ate. aa. train ya* to ha «*<> aip*rt Aun^-fHesel ■tjvf bJ™ 

s Tnodarq «4rudbBHflt 
$t*Poi l-pfAw] biiHd- 
poy rotor for* t* 

Naibville Auto-Dwiet School* [>ept. 75 NailiYilte, Teiui, 



Z2A 



POPULAR MECHANICS 




n^ufl.c jViflscrt ut daneea. 

clubB^ **of aVl laatTU" 

-"j >:*sr»i». mV- 1 . »’'■* 

to ^ 7? nverv Itudjiei' 

t*r«» t« '«■% on «- 



J C-DEftCAM Inc. DEPT 




SsJif^^igMasispC 



^'ntEvIl•l 5*iiliH loititiH# iBBihUnr#* * nnw h4iWi* 
moTK iR mminnCcLiJ. hh.kiav- hnlkfiki tiuw^ AEUvrkn. ■ niLn 
iad'-ivU'F bi wMcn NimrU' a il«np^ii7n-i^i»*l' 1 muhw«», LfUsja 
fi^Iil 1«r ■.liflihjuur riil^]!. CoduphUw aclnnJ rilMrftldii -uHrlaiit 
Savid ttrf frw ‘^OppvrtiAHt'E** In LViiniuwGul HnUkid 

4Bii raq-vlf^mantn- 

Ndtlonal Bahinq ln»lltijt« 

3t01 MLCh^aam avn. Orvt. 1S59, CHit*BSi «■ S. A. 



-•^i 



AVI/VTION 



APPRENTICES 

AIRMTS'Dl^ni YOLTflC MEN INTERS HTktj TV TFXIT- 
NICAk THAJN'IJilf: ™K KNT^krvfS THE m> :l r. PAID 
FIIIlrD OF AVIATION Aft Al’PRESTltKS— 1,4 rHe im- 

IU<>dLalr«ly, I'lk^trMlTip Alaiilp. 

MfCHANII UNIVERSAL AVIATtDN SfRVltE CD. 

Wiyne Cbunty Airp4rl, Irpx 9 ST. D-rpt. £., Detroit, IHiCIr. 





I'tnin bir^ <4 nuthn Cf 4 '>v, Pfldnni, PlntM to Ibli 
OLHEST ^biw(a«jf Canlcr. Hmr(lr.nl irttniiH- . 

Dni'* Ea*. Emv tarm*. A"li fi,r fm C-atiJa* F usd Tcm nffw* 

R. Tr sewnot p> MEcmim tgRTisriff^ i ;5 w. at sr..B.T, c. 




TOOL & DIE 



making 

MACHINIST 



fHcr 



>'»• ENGINEERING 



Acrl^' A. Arc Wcldmjj. Body ± P^ildfr IltMlrr Pnrllrp] 

■fthKip TT!)ll||na.' Jllr-hlspm-a OftJent A Ln.t 1 ?e»l Tmd4 

Rcfapol. UnLJmlti!rd tiTiLiLinit liffrliHl vniihoiit t'Hirfl rtitJrR'i.'. 

WdNttina SthMl «t Tr*dM, 144S W. Fortn Ditruit, With. 

AT 

HOME 

Earn a D^pn-ee at iHarn« 

From A Ch*rtor«d Institution of Hlfhor Ltamlnc 
Emplpyors. D«inartd D«ft» Men For Key Fesltlont 

U D*bio* In t!l4rtrk'nl. Ciril. Mwkrnkiil. DraflLri, AnTilteeturml, Au- 

Lijir.ntlTn. ftt'C',,'!,: TMwL, Annjnpiijitkfl.1. Rndn, !llru«tiuil. MlfilnCd luduntrul, TFuli- 
l^lrtllp-uilh Haf runrM |q«. Air ClMdltHniM, ClinM,'lMt Elia.LnKiri,u ; 

ArU: PI-,:..!'.,;,' . Kid ucktHB j Ptiblji; Flultb: Mcdlcn.1 iwUjtf^ndi-nr*': 

(■a,, ^|.:U>ri , ft'r-b..l.-s ^ . j',,. =L - Ch«iniirtr}-[ ti»ulu*j-: PoL Sf eb»: TllH'U,r.^'; [j,b-; 

^tfr- Ii1-I|« Tr-ii '. ;r -■■ : AcWintUi: Toilfldird f'h-jl'-rrrFd' 

McHInlayi-HMriC'HTt OradUBtC' C^I*|«. WP-R Sharhlan RhiI, Ghlcjnit 

rirffln trjdptyr Writs for "Lj.r N<'w Frss BH>nii' 
tu IhTQntS n GOvd Pranhiin, *' hi rOhil Hhiix. 

spcrimoiiji find u<]u imvf o(lii'r& Inriisil to 
WiTUr In npjiro tlmo-. knclniw I Ur Fnr • Pi'itfnt- 
■lDiLj;'h TErt Pl:d[it andl yuur OBinE t'EaulH^ihy 
HTiltro,. Writ#- (cHliky, 

THE TAMELVM SCHOOL OF FEHMANSHIF 
441 RldUc Bilildiina K4nuf City, 










Foit Siie 
f 0 ifps.*/ffi/s£mp 

PRODUaASSTB 



ftRKP SD htOS'EVI Ruiri, „J.!rr.ul U‘T Vif 

.AUirLip tivt id rOOtUt, K.ii. f;U.ll'n ETC.— 

r„U vnfili v,M.r- .a1i.-^<u.TtF;[.V 

FHKKC Kb,V ti,li^ ymilui-Tj. 1 ., rrhFn,En nHkFriL'jra, 
T^l|4 -nhiATf i±dputJra4flt mi,rk' lb :i, 

Bnalhly ttnidiicu UMiI bi «trr> Sfr'-Mi. I;„l,, I, he 
|iri,l(l4, lidl nphTfl N; , v, 

wilufar FRER tlS.ln) AHarti,i«iil ,,1 l*r»Ju>'|.. yi.ihC 
fANOLi 439T ivioninoutiii Cincinnati:, daho. 





AuthorUl^ itfiy therc'a d^niBtid In histOi'y for 

TRATNEn nvtTl. Good Treuharilcs ^arn up to Soli- a w'cek OF 
ntoie. ■Good rracttonl tiniDtnw hiEI fit you for a job that's 
waiting, RpFid how MeSweeny-trainud nren mjiltP KOodn 
iluiUilriivlTi of uthtTa will tell you facl.!H e^itlully ftS i rIo rCSti Rt?+ 
Don't look for a job! TRAIN for itt 

* '“iSt 

N’o hooks, no loBsoiLSt the MuSw^eny practical way. Finit 
we kHow you, then you do the job yourself under competent 
insti'uetoi's. You work on real eii^uipmcnt with i-eal tooia. 
Quickly you are TRAINED to hold down a ivermarieat, BIQ 
PAY job. Any man | [i to Sii Can Jeara. Write today for 
New Low Tuition Offer t 



MeSweeny Men Make Good! 



MevtiootanviR, ejhIp 

Tirpr MaH*: Afier £'Oiduaur,]r. telmj-it™! 
M)l, rHut u«-k Eplrr in L-ttkfwiiirHj at WII-' 
lyt'Enlglit .‘4Erv|C4, Ttirrr tv I tun in lltr 
Jii'iit VSAI-, Al Ihi'' enrt nl ri ypErji, was 
I ^.(>1 iit SEn-trr Maua;:E>r- E nult St ll>,.' 
linicl at It yEa» tn IfiKc a t-,oi^rr trf- 

dcTTHi me jn C4tm«n. Ohlch ai ihi? Perr' 
]r-iui 04T4ijre. WVjrkt^J um.. vI'rt iThiTi 1 
fti-llt [i> Ri> Ihic liiniliirHi tci'i' iiLi'id'lf, 1 
4EL1L 4k> m«K4l nf my dWn yFrvIrc iv.arh. 
'l'ihi:T' lr>1iiiine nlonir ^u'Uh r,riicllcBl UTirtf 
yHTc nclfk OJ34 In tlhfPirtUl liK»l-l€Aln. 

— L. II. 04 jLc^. 



Mt. VflTTlOF, lit. 
Dmr Mne: 1 uni et'lthUEf Mli^ine 
Ane. TIb^'E ^wVprkLiiE inf 

thiD' DlUtf-nhidpi Le denJEr h«rtf 
in Ml. Vcinon. Opf AfE4.':Ell 
tnireitSB. 1 1^111 JiRve itf r:ive 
j-ou cTodii r«r Riamlnif iiwi 
OUL nil the rcu,1 te B'urmiii^ 
I Feel llmi. T (pwe yniU n rtL'Iit 
t|u| cAnpnir tn* i',a1d. wnUilhjr 

yau anf] pt| Ihp ttnyR fhs heat 

Pf lurk.,— Lpreii DiOWir. 



AVIATION & DIESEL COURSE! 

AviatiDii is here! Eath plane needs many mtrhanlc^ un 
the Krnund' MrSweeny’s Auto Meehanlcal counse ■« com- 
hined with Aviation nnd Diesel entwine mcchaniea] couriie^ 



LOW TUITION cost: 

i«arn Now cintf Poy for Port 
of ypUf CourfO Laterl 



111 a few weeka of Intensive traininir, nctuni] Fha[i w^oi-k with 
j-ejt] tnolB na real equltiment nualify you to accept a JUk 
P ay Job aB a mechanic. 



IfftlPUtt h,jiUu' tm* nte Ftivr rionk mi AUTOr^, At'IATIClV, 

*^**“*“ * IlJl':S]iX. Ot-l th>L' F.'i.Hjf rthhuuL Julti*, {tn,| Till linn Otfi'l-* 

MnhllfMa th*.' ruUi'i^i] Ltarii VETT ulillitJitc ynti. |i oliUtEiilr^ MK to Irll 
yOLr Flow j-nn ran trill n r^r Ble MOIHTf In fl ftur w-jN-TtH] WRITE TlJlJAYl 



McSweeny Schools 

AUTO • AVIATION • DIESEL 
WELDING • BODY e FENDER 

DtTROIT, MICH. KANSAS CITY, MO. 



Mail Coupon ior Free Book NOW.*' 



MeSWEENY SCHOOLS, DEPT, T>7. 

Without cost or oH|i>iation, H;0nd me j-our BIG FREE 
ROOK on A Litofi, Aviation, Diei^el Mechanics, etc,, al:^ 
futi Information about youE' [,ow 'fultion Olfer, 

NAME 



STREET. 






.STATE. 



AGE 



I 

I 

I 

I 

I 

J 



DECEMBER. 1940 
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veivnav Op^nS 

Good-Pay iobs for Trained Men 



"LEARH BY DOING” IN 12 WEEKS 

ElcCiriciiy Is l-i™ fcachbonf: I’ll BflGfict; youf tffllrt- 
ijf x\ ni4f r Lc:i ' a biji dtivnae loft.. '*Earn While Von 
iifORram. Get reftdy for Lcara ' PlariK ” Job Help 
NEW KQod-pay job*t Coyne Aftc.r GnidiiaLiQn.''' NOW 
ufTera plant iCiil tfaininR cltra 4^wcEltB RADIO 
on ivll-iize clecitrlical CoUtSc at no eat rs tuition 
^■[|uLp]iientp No previous cburdRi &"ftd Cnm^tii TO- 
T^xperlf^ixce OF advanced D.AV for Big FR£l£ BooW 
educauan needed. diul nil fnct9» 

H. C. LtWIS, hwUent 

COTNC ELECTRICAL SCHOOL 

s, PnvUna St, 34-T2, ChicAc*^ IJIIuMa 

|.«vMAILTHIS COUPON TODAY. »- 

I Hp G. LEWtS. Prea^, Ckiypt El«ccrtea 1 School: ■ 

I ^04 PnulirtA SH t GhlcKilD, flL | 

S Send RiE your Bij; FREE Bock and h 1 iI the f;n;ts S 
J nl>um Coj-ne, even UujmbU I have very little incnEiy. ■ 



1 NAMR. I 

I I 

( address i 

I I 




CITY p. .STATE 



It 



Easy 

To Be A Contractor 



T^int t(i iMlItnaie, To plan. buJLdlnibii. (o take rontraeilnir )ob!*H 
Ibid make mnney od thrm. Here ate b ilp-to-ihe-niljuile hfMvfen un 
bi did Inn, C^lLmulIitE, and mntrarllne nltirh eoiTF In an intprvHllni! 
way. IJie flulijwia iriat ciirpcnters. biihtlem. and eonlrHeLnnn H-hrmlfl 
know lo make Ihotipowt oUl oT Ibnlr Job*. lltmJ Fran doe. Ttie Pierl 
^iiure. ArrMiertiiral Drtiwbbr and DesdsriiK EiJtlmDiIntj PaintltiK 
and DercraiLnK. TIeutln«. Air rnnd It Inning, IhUidlnx. 1 'onlmf [lns, 
Comreie Forms ami other ■^ubjanjei arc all well roverErl, 




F1ei(! <rat 
abcnt these •rttflaliofliJ 
new Comn Band In^tninunta. 
UanvwonderfaUexcJaBlvo fea- 
lurrft! Tuday^mOTne thn pt iWcr, 
CetjdB ara tha '"cJvil^ or 
the OJtista.^* Yoa'll od' 
vonca footer and taka 
moro pnda Ln a prnumfl 
Conn — Triad o by thaworld'a 
larK^cat rajmufnetiirer. Sea 
ycitp dealer orwrltO US for 
Hme TrEaf, Easy FayTaeat 
Oiler. Uentlau I nltrumeatu. 
C. G. CORK, LTD, 
1231. Conn Bitfe., UkKart, Intf, 



WRITE 

FOS 

FREE 

BOOK 



CARTOONING 

PAYS 
WELL 



] \ i ' 

epii !• 



i.k jaArriirtbxu ‘-y an interTiatLrKriilly hnDWn 
!!j*.LrnrAi*!*iti-;i!cy t-.- Icprnflt liome. WrlwforFn?* 
et rii sct-iiiitLi^ or the cvoriw, Siam «ae- 

hAtioNAL acHOOL or CAirrqqNiHa 

43T PeritiHt Oldo. ClavBl.nil^. qhlp 




WELDERS WANTED / 



ELKdTtllO ARC— DX V- AqcTTLcNE 
SlciliPO earn fb to flS a. eIbt. Tbe 

inand now areaier Lhan. liue iu|vplr+ Learn tbli 
hhrhly luid Lnidc In S wovka Iw atlUlL ahop 
w«rii. Ono cvf Atnfl’rtra's leadEne 
FHtaMlsh^Mj lODB. T flwjct 
|iy vreldltiff IndusLcv 

ber til atudent*. 9 w«tis m Electiie 

Arc or Acotyteno WomtnK. IneUMJInif room, 
and tKiDm. nnLv aiCS. Writs nr wlra ti^ ro*. 
ETVktkM+ Aak lor '■WrlrllniJ' Factn.‘* nintEi Ji]pi+ 

GkCtR CCU.EaE.Deot. | S.Wtb|.tli Ave.,CUU<a 



tchroln. 
•at Btinps. fji- 
l.lmItnO num.- 



Learn .’Vote To 

STUDY, TEACH, PRACTICE, OR LECTURE! 

rByrhul(]«y, MetentiyslcAr Menml .Science, PhLloHophy, In mosi mod- 
em fm-m. otiib-tiLddiiia Inetrudors In theuo lEttraBSliiely twyolar ric-tda. 
(7npirf^e ^fBrtiCTrd 'UTidrr IliiniilB LavrB. ]>rnrrrB mnr-Rrrcd on IromB 

fliudiiiia. Aj<k for fnfiE i?oi;>y, tiow, illy-Mirated, deecrlutlve Prosrpvcttw. 
Colleg- of TruUi+ 34-B Beat Jachaon Rlvd., Chiraao, III. 




BUCHSTEIN’S FIBRE LIMB 

Sgothine to s turnip, cmL lietit. nironr. 

CeiTHt dh Bf3»s for all 

defcirTnltliiiiB. Fair letrif. 

p. BUCHSTEIN CO. 

EM3i4An.SMII|. IUiiUNllLm!i. 




MONEY IN RABBITS-CAVIES 

WE EtU V toueh with QilTor THArkeu. 

^ ■ CitaloR And «i|jr nf rrtieBKlne lOC. Or 

Bcnd 23d fdr Boole Calnlirc nnd ITlre L1xt acid Year's Sul}'- 
fei-TipKoll CO the AMFJtICAN SMALL SfoCK FAttMXB, 

OUTDOOR INTRRARISE Mu MV fllOr PEARL R|VeR| H, V. 



“Boss” Carpenters in Demand 

Vast, public works Jobs, tmTuensc proJiSCTS, IPTtl 
1 he ratiLd ithiWih uF Itfjme build I hk. :tre making Jobs 
for MkS'^ "CVIH) KNOW HOW. ThtsMi UObhs XlvA 
yqu qiilitk imlnlnK. With therct you Nhoiiidn’t be 
iitreila lO lacktE any Job. for needeid [acts ran be 
found In a hurrj'. 



NEW 1040 
EDITION 

TdcKC thoolu Bro 
the hjctidt tliJ-lo- 

dKce. rommleie 
wc Iknva evif-r 
puUllKticO on 
lime aubj-ecis. 



CAupon BrIncL Nine Books FRCC For EiAmlrtAtiqn 



AMERICAN TECHNICAL SDCIETV fPuUlilHta— Fftpm* StudrCeamM? 
Dotit. cats, Dnnwl at SIth SlrWt, Chicago, |llln«»i 

Tub miT ktiip Bit- thq nt— IMP Hlhiani of tvut hIdi bir IxHk*. '“JiijBdiiif . t>Mmklior. 
knd CvBiTBCtiDjc"' withaut uv otiUfadoii to bu}'. I wHl tba driirwr rliiirRH 
rdJ it liillir ulii^cd la uti dajri. 1 -.III Mnd joe tl.W. and adtr tK«l nijlr 
t.hDO a Enofitb, until tho Vital iiiici oE iiDly SSif.Ul ii i^kiiL I Bm met obliiBlvd ia 
asr —Bf unlm I kc4^ tin book*. 



K I [TUI 






City .... . . .Stata 

ITeaae nitnch a pbillnr Sreor an. PBiptartr'r tiaput aBtl nddlML etid tliHl dl bI 

lu«G UBR biqp4i,^u inpHi H ■- rBffTimi 



do - it- with - SQUABS 



lliiiaed In only aS OAYT. Why brnd I-at <irdi nary poultry 
trade when lliaury nuirhetK want all the StgMAbe CA'" 4hip, 
every day Id y*lir? Go after tltla prontatilc tmultry trade nOW. 
Wi'llo pmKrnrd. act eyv-nin'n|nn freo poultn duilneEB fluid*. 

RICE FARM, H. ST., MELROSE, MASS. 




WILL YOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

« Let loe 4 Ghi 1 you a nne lIiI-woqI tmlon taUored nult 
FffS£ Of' O.VE PEA'iVy CO/fT^ Just my 

eABy plan and ithnw tbe Holt tq ydUT iTleiMlB. Make up 
to Il£ Ed B day eo^ly. ptiyHal PaymtUt PlOfl, A/'ff 
triw-rtancc — no ADtifr-fq-ADWE caupdratiw Recewanf- 
S£NI> FOR SAMPLES— FRCC OF COST 

Write today fur FREE deUtUS- ACTUAL SAMPLES 
Bad ‘'stiiffrlire" monjevi-eettln# plaiu. Send im mDb«y. 

H. J, CQLUN^ PHOGHESiTAIIjORItHa COMPANY 

C0» ««, Thnnp ItrHt, Mpt, M'SIS^GhlcBri*, IIIImIi 
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POPUI-AK MECHANICS 







Leain To Wxest 
The Utmost From Life! 



D ON’T HOLD BACK — life is yours 
to live and enjoy each conscious 
moment ■ Not in a sheltered » routine 
living* but only in a tempest of life's 
forces — which challenges every element 
of your nature— will you receive that 
inspiration, those ideas, which will bring 
you personal supremacy and happiness, 
Lim boidiy bui iinoitiingiy — learn to uti- 
lizc nature's laws to the fullest extent. 

A FREE Book of Facts 

L.et the Roslcrucian* f_not a rcliftioua Drganj- 
xatioR) flhow you hour to direct lUilr-knoutn 
laws qf life and mlftd^Uted by the aagcB for 
centuries. Write for the free boot* '''The Secret 
Hcritsfie'* today. Address Scribe; G. H. fA. 

The ROSICRUCIANS (AMObc) 

Sad Calilomim, V. 



TOOL & DIE DESIGNmO 

Wirhl n I'lit'li TrvEtCr Uw'hintt ‘^fAfEln^ p.iid Pt^f'lEnl ihi^p tn).ln- 

liiff Id ihfr 'wurItJ'e Indiai^Urlal in-Tnef. coOfiy for ImI] tiif^rinatturi. 

HATIDHAL aOHODL OF MECHANICAL TRAOIl 
pgpt. 34 aa# SC- CKicagn, IH- 

Landscaping is Profitable 

FBirlnBtJni enrrer nr hohtiy finr men and vomen. Int^restlnj; 
f^BBlon. L«iirn al tiiilnc in >pare Eime. for bouklrt 

Thru LfludHBpe Tr^lubnir. " U]r« Ate,. 'OcrupatJiH). 

AmcriciO LANDSCAPE Scholll, 6253 . Grinil A-ve., D-ei MainiBB, lawe. 




At — ^in apart time. Many oTermme 

‘'etAap-trLfflit/'ijiiln si'J f^unfiilcnee aod In- 
atmjnR t^wer, IhJe oq»fl y wa}f. Write 
ifit free ocrtiklct. Tl'crt [rcrW 

ders li'fiA li'ffrits am] rcq ui rcmea C4. 

Nartfi AmaHt^nlirvtHwte, D«|lt, IJSa 
3 «OL Mlclllt*n AH., ChiCABa* minah 



^amDUTO-DIESELS 



I'rartlr.Bl^ Iratcd tnUTH-FVffr DACk«d l;S 35 I'XiHTlt'n™. Ctninie 

ilttlUdH^ Auto JlechAnheki, Divarl SErvicc amO DnErdlfoo. nL^Atl Tou'cr 
GH>ncra.E.iDni BifArhlLn^ Sbicip I'rartLrr. Aul-o Klivirtf^, Flrxlblc- |dkO 

to mcot aihwLAc of tlicwr w|tH Of V'ilhOUt JoIjII. Oldedt, lArR^Hl 

tHdo iiL'tuin] In Whi xiUDim^-ji ymi an^ hnl|>pi yi)u erti n rikkI i»y bub. 
TrtnBperiAtinn allowed to L. A. Esm room aeuI boAnd wrtiJ« IrnTfirmr- 
Reiiufui CAiAliie. 

NATIONAL SCHOOLS 




Mjnjr pic- 
twr*4 *nd 
AFTialFi from 
in«r*ntiv» TilBtory 

thrfo cittollent 
quide bDoki far irtvF[^'IOtln 

OTHER MEN HAVE READ 
AND PROrtTEO RY 
THESE FREE BOOKS 

I F you hcive uti iiH'Xi'n- 
tiou — or an idea for 
one — 'you should hav'e 
t.htisri free liooks. They 
tell you mal facts like 
these: Hoiv ttie iJiUent 
Jawa protect you. Why 
yon need tho pro lection of a 
Paleut.. Whal a com potent, 
tered piilecit atlorney can 
you. They tell what kind <>f 
or model is needed and }iotv u 
make pro|>er diEsetosure of youl 
idea tn help estahlieh your diiiius, 
They tell hoiiv Eiome tuctreiisful 
inventors have seeured financia 
an.ee. They-^how I JodiffcrenI 
meelLaiiical priiicipleii* 

HOW WE SERVE YOU 



For more than a third 
of a eentury — we have 
re prc^rtuited thousaml^ of 
inventors. We anriwer 
^juestioiiH. We fitmly each 
tle'b'iee lo hriiig^ out its 
Ijeat patentable }^>QSi^ibili- 
HoSh. Ofreu, advii^? 

inveriiorid aitain^t i^oitig 
ahead with iiiveiiitions 
wtueb crould not ^loii^ihly 
ixf pro tee led. Hy care- 
fully developed methodsi, 
we try to krt^p cxiienite at 
XI minimum nxid we ran 
arrange a deferred pay- 



ment plan when needed. 

With the tsxikft, we will 
siubd a copy of 
our '"kjvidenee of luven- 
tiord‘ form on which you 
ean sketch and flesuTtl'ic 
your invention iihd eSftaH- 
Uf^h A xiote of disclossure. 
tiuch a date of iliHeioflurc 
may later prxive importaiEt 
to >;oii- You i.un deal wi(h 
us in strictest secrecy-. 
Loam the faol.H. Si in pi j' 
kEru ami mail ihe x‘ouj.»on 
below. Txiko that first 
Htep today. 



■■VICTOR J. gm 

EVANS &Co. 



REOESTERED PATENT ATTORNEYS 
MAIN OFFICE— S6C-P Vkfor BN^., Woshingtoii, 0 . C. 
Pittsburgh Office — 514 -N Empire 

■f'jitt'nt ■Pn'ill*!''- 
alftO ImporUilir 



RUflIb tiy rrluni ttiaH ropli'n qF yuur biK.lu, 

lUm"' albrt DliC Il^w 10 Sell bn Irbvpntbini" 

nvxntmcfi or isjvkstiom foiim. 



NAH'L'L*. ...... 

AiJrTir^!.:H ...... 

CLli' or Ti^wn, 



IV'Acft iiTtftiffl pJettfte jncTFttOfi f*cfptfJar WttftaHiVa 



MCEMBER* 1940 
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Do you want 



. . to go to College? 

. . or to enter a Profession? 

AEca»JiiinQ, ArchU^w^, .VyrjfJip^ Dmtiitrv, 
T&lcftiJtif, .'ioctal ir<fr±. Osteapqihu, C^lurf, 

Optfnneirj/, EmbalmiTipX'ltiTophdy, 

. . or get an Office Position? 

To set anyrrh^re. you prftcUcaUr MUST dnisti UlaH Si^hool 
riRST. You can L'cimplelo our sliupUfled HlgJn Sc!tVOul Courwt 
in SPARE: timO At hointt, sJ P'AST on ycMir time and abllUl'M 
ynmiLt. EquI valent to reudent ecnool worlf — urM»aj-A you ler 
Gollcfle, pre-pn>re6sioaAJ, evAmlnAUensv budnesA ituliisEry. 
btanaard texts Jhirnlatiei^. Dlplomt. Credit tor H.3. BUbjecis 
already roiuTdeted. Rinsle Enihjcrta ]f desired- tuition, eaav 
terms. Amuncait SohDor Ch.lcaeo. esi. — ^ndunied ^ edura- 

r tonv FiiiLkO youT High BCh<ml «clucaUdh W. Wilte T^Xt A V 1 



High School Course 

at Home 



Many flutih In 2 Years 

I imaMwHimr !■■«■■■«■ 

Amerkiui School, Depi. DreKelAve.at 5 SthiSL,Chicig]D, II, 
Gentlemen: Betid me FREE Information Bayeiine spwHal train- 
Lni In aubjecta checked below. Ho ot^UfiatloD ou my part. 



□ Hlfth School Courae 

□ AOCQUiitlnO am;! Audicipft 

□ Architecture end BuUdlag, 

□ AutoRiotlre Engineering 

□ DusIdau MamiignmdDt 
OAtiatloa 

□ Cte^trlcal EnAlnwrJng 
□Etec.and GaaRefrlgeratlda 
QAlr CoadltlOUlUd 



QDleael Englneerrldd 

□ Drafting and l>ulg[i 

□ Liberal Arta 

□ PrlTBte Seermry 

□ MKhidnlcal Engineertag 

□ Radio and Telrviaboa 

□ Saleffnan.th1p 

□ Dualnesa Law 

□ Retail McrdLandlalttg 



A'anu . 







Iiawjtir 

fiSoL Pb^- Boka juSpi jbim ^&CM. 
filtlSH! BSjfifflr ELhiMn' araiofr Hitincinf 



Know Electricity as Experts 

Know It— and Get an Expert’s Payt 



Wbat abnut yonr tutim? Who IB Jmte today? Purely hdt the titSD 
whfi I’l ronrenr^Kl To siTand stihl Know ymir inb tlioroiicniy— pre- 

E are yoiirwiK for Jobe abdad. To do Juat tbW (booflandfl nf men 
avQ u»ed 



The Croft Library of 
Practical Electricity 

Tb Cra^t LBwu-jr la a nDtslaU ahctiKni vdiKalnt, It It ^ — W 

30 reati qJ ,HlLUir4laa*« iiiiHMEiea — nki wwb u it ia jcluaUiP don*- It )• nniiiitd I^Dni 
«Tir lo wktU -Uit tliid bl bkHt'btulad C*£ta jcd wuL WrhUii w llint llrt 

bariniHr can toaJr uaditibtiil <1. )it « a^iind, H tbwjiiicb. I'hat it la tha di3r vuida 
of 04.004 blahlT' paii tJwtTMd wprliari ttvt auinaptrL Ciclt idb j-!?u tlii' iK1b|i 

raa Dwd Ifl kaa^ ipirtoftt Bmuibut^tai^ buduriiwa, 

■ OsuKa. iwkchboardi^ datrlbuLiof] iT«l*TT>i — tJarObmi tzit^hitwy m pvuy lypa — 
IlluBiuliiia la ill ararr phkw — tht moat lnii>rciT *4 mtUnm iGskupl— baipa aao 
U«n» aiietL al£. — luia Id do a mnpUti icvni HlimatlBr it. t4 CMAblatiiiar 

6 volnmea, 21SS pages ^ New low prl«« 

No money down — Eaay payments. 

Fnt la and ni&fl tba aEboKid nnd wi m\l iMid ydn* IIh uitin m4 ^ la vdIudh 

for b*« dlfry^ EiannlMiKkioa on approTiiV Vp nJi ibik— you aHunia m oMkga- 

tloB. IE jraa 4i«»d« Ui kaap tHwki. tmrl da^s mtm fu LumiDv aL UioTahi 

M H.Od g D|Obl^ Sgpii tap 64 iMUh NDV aad «h thi bwba Eof ^ctirtPifa 

r” " ^ETyMiyjrloN ~co~upolv " ” 

I NUOR.il W-HILL BOOK CO„ 3M W,d3nd SL. Hnr Vwh. N. V. | 

I etaJ mi Tor lin da^lT aiamliiatl^Ja on tpw»d lif C»U «1 | 

I 'P*nbi(ii 4 jr, If nlitlartorr T witl mthI raa f L.oa In IQ dayi ikad CAiM nDsthlT . 

■ until tbi wh* of 110.50 ii paU^ IE aot waaWd. I wplratitro tbi IkmAi oortpald, I 

I rr« IniHiro nrartiat ihIppHanI ■tfltt *l4lnlv m* nl in afl IIiibb.1 | 

I Nnma .......1 + | 

1 IIoeh* A[M.rHa. I 

J dtp auu. - .... I 

j FiuitMB ....... J 

. Nnm4 oT r-nmBiurT .............. .tM-II-ie 



LtAHIt . . nnpdHE&S . . EJtlTH MOfff . . S . SUCCESD . . f 

1'<ru¥ o'B'a a<hlcvED..-:iL. popu-larlly , a^rir” sLr^cqls ii*ut-j ■. Lc#.m le 
Tiruj borne. Ciieok l iiiL^rr; i"inrv!r. Vni'T. ^inpb.Lir. 

ODUD-Tsaw Bakijo, CUrl r^i. Ore-.^. c.'nr:i=4. Oiili^ li' iB . rnllt . i>t.r 
ilinatuzemiutaMSMi^c^n;:’ Li'M t' Kjs; ti'Pii!;^ >kK£ riii_-1r.c- 

itfrl| 4 | ParL U-m, UH Lh« Ur# Hnai, ChUa«Bv llllnali 



UNIVERSITY EXTEHSIQH CDNSERVATDRY 




NO 



U4i MODEL! 

P*d(#t Radis* 

TubSfl 
Be tt nr In 
PlUy lit 

pywABtE ELASTIC EAPIIICTt " 

Dual Eandt— Mnslctnnrta — HICn«h<1 

FLl, ^aur iHrTktl. fikii-ka — W e. A ne,. i'^ 

rUpzilw ^rb.p|T«. ElH-(iLTtB >iias^.kndj A pn-^rw alHiri 
*tva. KATKSTliD n.lWE^ CHYRTH.. 
tulm, haittPrlM. KI-FaLihi fnJH' tkiakhC nllila “ M [C R> 

niW'r HI. Es OF I I.U-IAVHIJ "MIDGET IlJlDI> 

wonim I'UfR 'i 

ONE YEAR GyARANTCEl 

flcDt complete iradr to tirtrni '■llh. EnalriM-tlneDd JL lln* T-nr 4 ip« in hmiwa- nfflrit 

botaki. In t»d. tie. aiMI"L£. TO £>rEIl\TE— Es'O EI-BCTRiClTV KEEPEPr 
!<E\D' N'O ilOXKVI Pht jportTn^D only S3'.n pliH rlLira^ on a.rrL«al <ir j«i4 

I4.H (Cbrnh. M. O.. Cepbl emt w3L be «-fil A &LttKT Uj^taUAL 

VALUE! DADER ^DWI FHEEl PLUG XTi "MaGIGTCMVA''— ELT bl]^-ATBA 
OUTEIDE WIKESI 

MIDGCT RADIO CO. D*pt. P"l 2 Kwiieyp Ndbr. 





MECHANICM DENTIfTRY 



GhDit flft tJ W — pWafla j J. 

ftHhii A J'toEMai^n rkSari utriliat 



— bn# 



Maehiiiia MnHt pnadarn Aafniitn^ h#ibiidr amt>rielnC 

a.'WT brueb (tom bUla lo tHrAalniti K^lliiipr«il T" 

for aeAtUU « ewn Liulnai^ Ppv ■# alpht WhooL No bunt 



cuiau. TaUIpi btHiin Mirtpi 

ftit STUDV ST HDMC. WrJln fti*- j[irti#m*ttoti On &iw H!fir,ASlEidT ‘Ttflme. 

MeCARRtC BfHQOL 9F IWICHAHICAL t»MTISTnY 

3Sr N. droa# St. Dapt. »1 KitiadaInhiB, e*. 

ELECTRIC LIGHTS 

AND POWER 

duiJd Yoitr bMn Wlhd Plant frmn aid ucnnAtar. Itimo 
'brturi. cmnplcLC' PLANS and I d40 catal^^' llattnE' av«r 
0OO ElertrEcnl Barffalo*. 

May fiirg.ri 1447 LtJay SIdg., Mlnntagolit, Minn* 






a BOAT 



EXACTLY mvi TO BUILD 
15 DIFFERENT BOATS 

TM< li the new efiltlMi with 42 
aildoil fugea, fi n«ir booki, and 
rmvorEiaii of Ford iriatOT for 
marine use. Full fliretrUons and 
iliitalU for cthln <rrnllpr, racing, 
bF^ErOfi'l^no, oulboiml runabout, 
Kalt 11011,19. kftji'iik, sled 
tiiiiits In pIL Alsd seclional beet 
Ed c4r«f Ml daf. 

These Ate the Boalgf 

r'Rumar''. .. ......... . .. 14 EL 

"Papular Flpaa*’,. . . . 13 It, Hi'dt'qpUa* 

"Gradt". . . . ........14 ft. Hunabout 

"Rpnblar^ .14 Ft. fabnarid 

.......ItfL HobmIwwI 

*‘SMint*«*r" .....13ft. RopboBt 

'■ClHim" .....13 FL Raillnp noa.1 

"hlllkkt SllllF'.....IS n. ElfiiliDi Phi 

Sautar"...... ..dtL Fifllni PmI 

"Ship".. ........... ....SfL Diiubv 

"Halt PinI"',.. lift Sea Hri 
"RawSaat" . . , . I + . . lA tL nqUom 

•^KBpah" JTW Et, 

♦eiac+np tha«» ......17^ ft 

'•e n tlanaJ ffeiafaBBt". .... ,.,I2 fL 



EASY — LOW COST 
with 

POPULAR MECHANICS 

BOAT BOOK 

BuUd S bfiat at hotuel Yw can 
do II- Juat the kind you're 
wanted — ptiwer, Sail, er row Imat. 
The '‘Bofll Bode" ihpsri you trnw 
la lijsple itep-hy^ttep dtrectlixia. 
BtMlaUT prepar«l tec thoie with 
lloitted tnalf, little B^lll and laonPT. 
BdlLil boatf to sell for pro^t too. 
Bffl* (cl I* haw. 

GIVES PLANSf IVTETliODS 
and MATERIAL.S 

Actual warklng plana and t>]3eio!i 
of real hoati under eohJirudiiLiii 
mikei bulldlmi eanr. BlioWn mito^ 
rialB iie«dei:l and Tock-bottoui coBlit 
llundreila oJ pkturei. No thanw for 
nil Blake. Include alHL ntrlgatloii 
a tin plidl mica, hancJliog sailing 
cra^ 4 . boat kinka, bOatliu! tamiB. 
('^rdrylhlng a boat auttluliaRt iheiitd 
know^ Sla .4 TxlO Indies. SIS 
Fine doth htnding. tS.HD. 

We pre-pay pOsLaiiC U moner li 
lent n'lth order, or forward C, O- I>, 
an.l'^rlirrc In I'- M. A. 



POPULAR MECHANICS PRESS 

200 E. Ofiterie St. Dept, 1240 ChlUfD 
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POPULAR MECHANICS 







Gef fft Line Now 
for n Good Job 
iii Welding 

The natiurtivl efneTpe^itcy 

proErRitL brings new Qppor- 
tunltieii in the technicril 
felds,- irsp«cii11y in W*Jd- 
ing (Including Afrcrftfl)* 

Industry dccnandji cPpableT 
trained iTeliJinj? oiK'rntorgi 
technicians, engim^era and 
meehanits. The ai>i>] 5 cation 
nl Kia and elcctT’ic weE(tjn« 
in al! lines of buainefes is 
almoet nnliinlted. — ai ret a ft, 
kutomahll«B» dicseii^ build- 
Lnjt, etc. 

TWO PLANS OF TRAINFNG 

Choesc the one that suits you best, 
t. □ Day and Evenling Classes at ttie CallEsa In Chiciaa. Klart 
day .Matitlay. 'train ht niMlera uhups rcrurli'tely enuiPEM’d. 
JLiiUld ptLrurtfB llirousii itioit Intutiis ffluil (-DUXEe-g. 

a. □ Honie Trafniaii cwniiiliied wUh sliorter -rflurse at wit jlicnps 
in CIiLchri], IHub ptFtnlUlltij yuu In ram uiult Icarninig la 
your spare tlnic. 

FREt Send past card tdday tor Free Blue Book. 
PI Ijip Contains heLyiful infux^ntlon about WcldingC 
firtjrtv other teehnieal HeldSw FLeaae stnlc 

BOOK, which training plan you favor. 



CHICAGO TECHNICAL COLLEGE 



I S-60& Tech Bldg., IlS East 26th St., Chicaga, ill. 




SENSATIONAL NEW BURNER INVENTION 

WatL - aad Injmfl ILn own cl'^n. Ivnt (tafi, wh«»ri pnrj a* TU’etlt'd, Kn 
. iird antuke, na Faiui.. nc UiimA: oaf and 4^d7 cheaF'i' 

'Mill Ians oi pruiiperlUa. Cn hLa.ird'^. rrMtAurjintif, 

niail' mJv ttsnUA, raflnrl^K asuf hunUrwIs oF oiln'r^. fUK rewsn-oy-mshs'r 
Ec^r BK''7nth and dkairi blilara , Wril-L- laUErlt. 

nupn«r Cn-i Dt-pl. A161X, azu N. HJ^IiLgjini Av#,, Chl;oga, III, 




SKINS, make up FURS 

Be ■ Taiidermilf, Dri-n-blc iwar fiunfmg /un. We 
teach youatHema, Mount Blrdt, Antm4lt,Fiihj 

Hapda, i:afliinan * D k: Itti * n , . Fun and nTpITt-Rr 

ft d«D MAKC MONEV, Urb Tar 

Jtle prodlp [o ippn Uma. laKlTI TODAT* 



tiuEM and d«D 
ottiPTiij Jtle pi 

loa earn* in pDcr Rnfllf 

HiniEfini, fi*E. Tpar , |t'n FHtt DwIJn 
How f rta. a^Dit pot t rtird. Slmt« jhut AdC, 

HOirTKWESTERM SCHOOL OF TARID£HMT 
Dipt, Dnuha, NabrdplLa 






RADIO DIAGRAMS 



HOW TO REPAIR ANY SET 

In this lorjxe Tnanujil yem Iist? 
all the diiiJiEiTtniFi nI the moit- 
often lici-f’ifed L^iullo**, i>Vtr 
fl of £iH serviced ti'ery 
day nre ineluHh'Kj.The-b imiHu-- 

tJiriL l nnHilr-‘-j.rK-ilMK 

f-anruui; !,pnrijl ieliel’It rnijjilr^. 

CIRCUITS YOU NEED 

I ii'.i’ ribiii.i'7, f>-7i ha^niiT , 

obE rif 4 firs-fiiit vmi ivlll 

b|-jn Ei'j LLat-p-. JLiX ,|i;i- 

l^rpmir D,f -lifl mlt;.- -t'r^lrf ijirjl'^ 
aliui ihniTil ilflLa. .-isi-H siifl^ U'-i~ a 1 4 
ttJ-a X tl in- Eli'i Tfiur rfii'V 
Of Ihi" rVnU"-'i1>iii'’^ lu-lijrr .nnd 

r.n>f.' ElfTlf’ fall M-riE r;uJh' r"'lvi"T- 

-Sjirl*rji''tinEi tfXLur^iiO'a'il itr 
ynur manEV),' linrk. il-nlfii 
[fiil^y. I'lUFfiiM. r.nlj' 



SUPREME PUBUCATIONS 



STa 

CHICauu, 



MUSIC 

LESSONS 



for /ess than 
7^ a e/ay f 




HOW LONG HAVE YOU 
^EEN STUDYING ? 



JUSTA FEW,WEEKS 



Learn jour favorite msfrumeni 
qiilchlyy easily right at home 

D id vniT think Iciarniri^ music wait expamsit'e? That you 
had to spend a lot for a_ private teacher, sheet music and 
txther incident ats-? Then here's Rr.md newsil Ycm gjin now learn 
to pl^ your favorite instruntem for LESS THAN SEVEN 
CENTS a dayl No cjttras csf arty kind- And it takes, lesss time 
than you ever thought possible. 

Play p Tuna In One LeSsItTl 

You start playing a familiar melody in your very firtt lesson. 
You grj on from one tune to anEJthcr. rciur rapid progr («;.■; is 
ama^iTig. You learn to play by playing — just fis you learned 
EnKlish by srniiikipg St. You u^arn ny a remarkable short-cut 
methckJ that skips ^1 tedious drills and exercisesi, A metiiod 
that enrolled over TO(),(h>C) pupils fmm all ovipr the; world. 

ft's actually fun learning this nay. 
"One picture is worth a thousand 
Words." That's the secret of thi’S 
easy way^ to learn music. Your les- 
sem^ are in print and picture fi^rm. 
They show you every posilion, 
every mov'v — like a teacher beside 
you, explaining, coaching you. 

JSce how easy it Is to learn fHtjaic 
tills modern way. How inertien- 
s]ve- Mail the coupon, checktllg 
your favorite instrument. Instru- 
ments supplied if needed, casli or 
eredit. G. S. School of Music, ^lli 
Hriinswick HIcIr., V, C., N. Y. 



U. a SEihiMil of Music, 712 Bniiltwlik Bldg., N. V. C. 

1‘lease Bpnd titf t’lrr ISfHifctri. and lYiEit-tind-i'LfHjrEF I wonlU 

like t<i ylay InaiTUEiii'm rHiimif, |l>fl J'cm lui'e lEulruEiirnl..._..l 

t^iane ActM-dion Cbrinct S.inji} 

Vl^hn SaiDphinm TrulniKl Ukele!^ 

GulUr Mandolin TromboH« Other Instrument 



Easy «» A-B-C 




Tlw Hi»c* nri; iil''"fl>>j k-O-tl- 
Lr-F. .MEmoriu live wntenr*'. 
■■Ev«y Orxxl Pffj' llmHrTn* 
Fun" — dofl tliwe yfu »rel .tTid 
live — tm iil'nfH F-A- 

C.E. Tliiit >ii'lli ■''Fiiit'’ am- 
lileeiijuuEh [^remenlief. Ifii'lilT 



Nuraii 



Str^^i.. . — 

I'lEj- „„._..sii*ir. 
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5 PRBVBERBV RRDIO TRflininG» popuiab inventions 



' j <Concjn.u«d frjap/ps^ge . . 

/C^ 7 (S-y- ;( Lf . 

Clothesline Rolls on Pulleys ^ y 
TT 11* HT t with Clips 



100 



ExpeiinKnti [ 
iclal FbturH 



plui 



Manv 



OVBT 



SfKlai 



ALL 



Hi nor 



Dcugned 



T« 



Hdp 



Tsu 



Make 



Fatt 



PrioTHi 






lo tiDit mil 



‘i'’HMhkY TtfilfiltiE ifAr1> HiK-t pt |hi^ Iptcttifi^il 
oF Itpalirt - . _ iinfi>lilB ■lift iUAiji^'l S|i a iiijiitJHucl. Inriml. %|niitr>i»EiilHlilB 

PiCrSa. YdpU 1 r?ie 71 Tm^'iUiiiJ. Msxlabiliuaip Jf-LpjrLpi TnirifiE. 

H.bJ» lAirtn-TunLi, .IrJHLh^ri haitU>. jElertr^nk^r Fn4?4^&ii K-mIm. 
K^io hepbir ri*ojd Ihh^pUpIw^i 

Training Pr«par*« V«u Fer A Sitilnm <H Own . . . 

Or Oped Raifid Jdin at tacallan't Pmv 

Thr eit™I' l&Kk&alJai n-atl rH’DcmTi^* bvM i4' RiMt k>_^4ni ■nnn'i i>p»rT 
tubilie* lIm lUD wbiu vnnts t>> Mjr Tniinini » JfMDHi tw 

■IVB yu-ii irrmi tath''» ^mAYBETinV Mt> l»4r »rB 

tltoTourh KlMt pfu-tbfBJj I'oBt' TrB'nHia '-ill Hi lat-rrfBnB joui- 

pc wmi t 

Nd Ptvvlwl Efepvttenc* N**d«d 

It iiiAkm RNt wlml rinir vlunkna luti bccBj 1 i^n. 

kl VDU qat'kli' Tut a Uiid» 1 maki it eur l>-^ 

jT4]tj |ki unnEi tjLMJh'i- 'priiiotplra abiI remfemt^r tbwn. Vcur iu# 
u- OIF I ijU 

Veu Cat PrelHlilOnal TmI Equipment 
Ptui EKpefimen tel Outflt> 

, , , , IjurlkuW* ]I6 HlD]0 i.ti> I'UiM It^ 

RAITli] TtlOlAi tt-nd > n^ndcTti TE^TE [l-A N ALV ZEFL 
Yoti nl^ » hlti »<illI-MEXl^ OF fl AblU EQL'IK- 

MENT fl^r cQh4wlioa at:tu>lupcf iurEdiu » itb h>b'A Jwflda, 

Earn While Veu Leern 

iJr HUSlSt.-ili HI.: I |.|}i:nS iliaiir yoo. 

Iww bi -[pui. jtiuf (iqiii^mrPn-t !« APliiitl um ia 
Imnilupil iiiaJi"'r-in»iiiii- ttitJj i Ji>b#- 

■biH-tlr Miat b«ui Ttnlalnax 

THE seneveEniiv cmmsE li sold 

LtMDElt MOKEV-UCIL AAHCEMEN'T 



RUSH COUPON BIO PREF BOOK 



SMtAVHimr ACADcmv Or RwiO 

Fx 'Ll tar*v1b«fTv. Prnteinl 

UnlH-rtHw PIk*, H. W. | 

lM'aclilnetD<n. D. Cr ^ i 

S-"l£ii«- ri]i<t BUT FREE- rupj. ‘"llfTW TO MAHli I 
hioxEV IX Radio. " ; 

Xbhk .. . ....r.... .An . I 

Ad>|rm.. ...;;: ■ ... ■'-■I 

City. . . . Ht»[* ,,.. J 

(Afaii m rpiwbiii* tr rnjwh *-• firaKr ; 






ECHANICS-WELDEftS 
- COLLISION MEN 



GOOD JOBS and 
Mighty GOOD PAY 



Much of the work of hanging clothes 
4 line to dry Is eliminated by using 
clothesline mounted on pulleys^ 
doubles the hanging space and lets 
housewdfe stand in one spot and move the 
line at her convenience. A new pulley line 
has tabs which grip the clothes firmly and 
they can be htmg at any interval. 

'■■f 7 6"' 

Recipes Spin Past the Window 
of Twin^oJIer Cookbook 



lic^ 

nK. 



Do you want to farn biff money? If so let ue; know whi 
of the following tradlc^ yoo prefer. You. learn by dol 
Practii^al work. Esinert leucbera. Low tuition, 
attention. It will tiny you to invealiHatC' AT Ju^t 

cheek the E'oUTi$i>a you'tl like to lake nml mail today. You. 
will receive mil Information, abimiutety without coat oK 
obligation. But don't del&y. 

Check the Trede Y«u^d Like to Loom 



□ Complete Auto 
chanice (including 
V i«eel> 

□ Auto Colliiion 

□ Melal Finishing 



□ E I a « t r t 0 Arc and 
Acetylene Welding 

□ Spray Painting 

□ Body and Fender 
Bumping 



Atk about our **FMjr Mftw Gf»tfuatton 



TVdst the re^ plksficf knib of a cooking 



Name-,.,.-. 

Address.. - 

Afei'f ttie abov0 (if one* fo 



MICHIGAN 

TRADE SCHOOL 




32 WAe 



CATALOG 



375S Woodward Ave. Detroitp Micha 



guide and your favorite redpe quickly 
rolls into view* The guide is mounted on 
twin rGllers, the recipes appearing behind 
a transparent plastic window* The white 
enamel case is non-inflammable. 

^[Send your inquiry, with a stampede self- 
addressed envelope, to our Bureau of In- 
formation to leam the name of the maker 




of any article described in this department. 
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Ml AVIHlflK CAREER li'drY.’ 'k*** 

TT,, qraaUit .vKtSn lot Jo“- "*7 "' 

it* 

rS-’i;*---" 

in {kchjPV' ^ j - iSfjinJ CwtrtI Air Tirmin^l 

r™is.S§|felsSa 

EMSINEI«S-1N«*y'" 9 “"*“<, ^,, ,u, to «W.in ■«■ 

«unv»f SS^Sm 

t«chhkai. iiiititw^ 

Gttndol* (Ui Arts"'*** 

Cal^fomid 




OlJTl 



/fsJi 



See/t/ 



Ererr opcratnr ftn 4 mechaiilc needs 

AUDEI^ NLW AUTO OUlDli, This book eavn time, money end 
^WTV. Hiffblj andoraed. It pretiom^ Ue whoic subject ol euto Jiio- 
etaanloit l-^Bjmlc princL[ilA. 2 — Constructfoa, 3 — ^pcreiioii. ■# — ^ 
SecirlEX, S — Flepftlr. li^AQlly uniLo^rtowl. Over 1500 pe«ea — ]& 4 D IUub^ 
tratloes ehowlng Inside views ef modem aure. trucks snd buses 
LnsiructLcma for aU service jobe. l>Le»el Eorlnea fully treated, 
fully JUu»trstad. T« set tim MsUtann |«r Tsunair munjUv 
m hi and Wtmit Cuipoa Ybday. 

TIII£Ow"awH ** ^]iT war ZSrtI STREET. KEW YORK 
rJtMW potid me pwipald AUDELS NEW A UTOliOBTIJC GUIDE I MJ tat tnr* «i 
■mjDBCl«a. If IdecSdaluiBevpIt.l'wlJlHnd rmttiwflJiiiildajPBitlieELHJiijltlDUHnt' 

ly taCtU friMMtS rt erice of #■ i> bSU. otfaenrfe*, 1 1 ril] xrtBm Et to too 



Ton Noed 
Boo% 



AMhm - 

OccapatfoAa 

lUfutuc. 



P.VI 





l^e Win 
Send You Our 

FREE BOOKLET 

HOW TO PROTECT YOUR 
INVEKTION" 

'WVENTION RECORD FORM 

jiiwB tATor thfh Inventor wlio iiiAkPs ii datvrl 
recfjrtl of his Invention, And vfIio iti dni^vnt in 
ills patent ap|]l|ca.Uon. 

You owe it Id irnuraeif. If you value your Inven- 
tion, to make an Ai'CMrute, Jutr-d, atid wIlnessFii 
reoon.1 of your irueri-tion, and then lakt steps t^i 
apply tor a psteut jnet aa Hiiiiekly as poailble, 

PERSONAL SERVICE 





Hence, our service can be important to you: A* 
mwii AH ynu i^fite us, we send, by return miiil, an 
^'Ifiveiitinn neenrd” ftirTH for yuu tu lilt out* 
Aiul tiJcTfc. wlieii you return tt to uf?, ftur pronipt 
and perrifotui service hcj^lne; We penjciualty direct 
Uic searvli of the I'liti'ut Ortlre Herords, f'er- 
sonaJly report to you, I'ersenally supervise the 
preiiAratlon nn<E fllinif of your appUcatiem «nd 
the h ami ling uf y'our case. There la uo lost tiio« 
tlon, no lost time. 

PATENT AND SELL YOUR 
INVENTION 

VVe hivnilEc i'vUr eitC skLIfUlly and EherDugh Ly -wllh t vlrw 
LO Seruring liic heat [wsfltle pslent fitr }kju— eIvIck 
llte Tull iMmefll «( eiu irslcinK aa paltuC aUgrpttja and 
ULir yfidrs «l «xuerbni?e f err ins IttindKdR of invenUTrs. fiVid, 
pi«ke ptri-Wifll lU thu Pjiliinl LMUmi wh^n reauirrj. 

A flit ljei'ri*ii] Ihb. vy* nv|] 1; ftiilrn'Tuir lA gbe JW UNeFi]! hUUii 
4fid l■U£l;eeE]w!l' un sell I ns yuur Jciii'cniiAn. 

WRrTE US TODAY , . , 

Wk^n yiiiur Invention romei to us U 1» Eirlrtlv 
(lenllnh .S]l currvij.pfinrJiCnL'e ii hiimllei] per^ondlly by 
Uis, Wo tske H. j fi t^n;' Bi itk yfrur so you 

can hTlle u< fully. 




IMPORTANT TO GET STARTED 
RIGHT 

Know hmv tha ]uwr nrciect you. and what steps to 
Ukt^ Wr Vi-m send ynu tVrtsiUtir K'ltKfi liwiklet "How 
To PrOlecl Vonr InrCnllon'', iJId P*ltKii “Invention 
Recmd'' irwAi. IVrllC bs. Or maU tlhi MHtpofi tftlay— 
Mr Morrow miri ikTlrtsU. UesMiered I'alent Altomeya, 
ISfj-C UarriEior Bulidim;, Wn-iliLnltton. D. C. 



McMORROW & BERMAN 

REGISTERED PATENT ATTORNEYS 



I 

135 '<C Rarrltt*r Buildtnf WhihlfiEton, D. C. | 

I 

NanM I 

I 

AddrAtt * j 

I 

Ciity .+ , d . 1 .4 , . , , . * . . + ,9 + , ■ . , Y n + p , Btati. j 

trrtfe or /'rlaf A'amc CtfarJy j 

Saj/ yov mev iC riv P^p^tlar Afec^nttlCsf 
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m iw ^1 Booklet Free Highest References 

£a I IV I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory 
of Bankers and Bank-Recommended Attorneys^ published by Rand-McNally 
& Co.y Chicag;o, lU.t American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co*, Boston, Mass,; 
and the Snow-Church Directory Co. Lawyers List, published in New York City. 

WATSON E. COLEMAN, 

J7£Cf5r£RED PATENT LAWTCR W ASH I NGTO D. Cm 



INVENTORS 

PATENT YOUR IDEAS 

SEND won FREE BOOK 



HOW TO OBTAIN A PATENT 

Written by • FoiTn«r Member «f Ex^mlri- 

Inr Carfd<l9Z2-»1 the U-3. P»t*nt Oftit*, 
If ¥AU wiint t4 proAt. rour Idee., 

iMkfl pke^d Id kiipty TaF 



ante, Yaur firtt klep i* Co 



U. S. Pktent >t 
fee tbie Fir«« BtK»il 
cantAiiiiB valu^blf 



illmtreteil book 

tlon yvM inpuia hevE* It tclll you fiilSy hrpw ta 
Mtent qn tduf Idee 1 ti the qultkeel «rer. With 
Book THU will el *4 ■ '"Record t>f InVeTTlion 



which you csit ualljr r*for<j your idea. Foroonol snd Conn. 

rour cmie will b« 



Adonti*! StreicBf 



erily by p ReolkteHa Petmt Attorney 
Member of the Exemininf Corpc of tho U. S. 

All cpm munl'Ctt Ion* con Aden tlEl. 

mii CDifMn nuY tat fuee hteit bddr sm kcoto nr nvEiTiit 




lally hpnd|*d 
■1« p Form I 
Potent Offici 



CARL MILLER 



REGISTERED PATENT ATTORNEY 
FORMER MEMBER EMM IN INC CORPS It, S. PATENT Off ICC 



WDolHWth Btdg*, l5th Floor, 0»pL 134-A, How Voric CUy 
tVIIU-ER BUILDING, D«trt* Uf'A, WASHIHGTQN, D. G, 

yPekI mi your Frpf Booh, ^'Itolr 1* Abtiln ind your 

''RycwODl InvEHtiyp'' lermr 



IvAMK 



ADDRE??i. 



Ififentions Wanted 

Alienf^ or Unpdtenied 



liTxViP' he- 11 HLiiT-e,--^fij1 ly In I'l'n ‘ Lrtn:*-. 

jjift’ tin t+-'il nil. I un fiiii' II I Wi-jt- uki. 

i' juii li in .1 • til :i I* idfi?- 

Chartered Institute of AmcricaTi Inventors 

Dept, 4, BarrlfL^r BuUdin;. Waatiln^tDri, Dp Cii 



BENJAMIN AIK PISTOL WITH HAND PUMP 







FOTTarurt— Soiarl Qap»>i— C jpripiiio— ^tc. . 
fl.ntrt u — flccuratp ■"■ prprlic-jtl — Ecyna mi-CA 1 — Sale ■ 

Clr.xn— fluiDE- IJ|.|L= I iir--— .tiTUHJLi .MiiKitimin 

Vi-:r : i[' No Mi-nki‘ or I 'inn . Boll Af,li 00 — Wa r , ^ , 

mt^r F J rr — Hflir Triogr-r-^Sairty LOuk — Hand Pump. SinKH' iihitL 
IJH SJS. . I'l i- vfo ■ i-i- 1”” ill' ll'i o il>' r-B, it 

■islT: -ii-;-' 't SJi* ii'Ji H ill-1 c'r ?=:; A ' -11 ri ■runsi-i- ii- l:^. 
annjAriiin Ornuint' Cra'inprr'iEriJ Air SiMa'i hir nil -'^nl 
j -*7 \,r 2L:. No I r,-4'ii^-i- ruiju 1 r'-rl crnn' •r'l’i'/t- "f f^l-l^■|fy. Wrll-0 today 
lor rtunplrte mor^Lf.K*tlnrit and rix-ii tap gob. 

BENJAMIN *tH HIFI-E C&„ AifrO Mariop H,. St. UbAeJ*. Mo,. U, 5. A. 



rpxfEFifV— Y r/TdFmX^ 

I All yubtuitttid porwonal nftpnt^nxi I 

I Pflfsi ^ ^ of CoTiception" with inatruciionti j 

I fvlf U3€ and 0 / i 

! otiri Fwj '’' — FUEEf I 

I LANCASTER, ALLWINE & ROMMEL ! 

I Vutant itawr ! 

I 412 Ramn Bldg. >■ WBsfiing,toni, D. C.j 



INVENTORS 



wbo avriTs iftirren 
pros Lb kbov and Q«i«d 
certainiiin pie b>i t Titsl 
facta before applying foi patmatu, Qiir hook.. J^tent-Sflces^ 
givea thonfl factji; netiV free. Trade Marka-HSopyrtettB, 
UCET A UCET, EuL Hfi3l OS f Su H* j, WASHlNCTOII, 0, C, 

ALBERT E. DIETERICH 

PATENT ATTOHHCY 

1-lvE‘iMl.rr 

SL-OCEfifiOR Tli FR™ G, DJ KTERirH A Cc>, 

Fnrmrr Mr-mhrr KssruinlriiT Corps-r U- K- Orfli-t 

St1*B COLORADO BVILDINO WAiHINOTOH, D, C. 

Booklet on pii.tenit 4 lOnt ire* on rrqu-est. 



mVfMTIOHt MAMDFACTURiD AT l0W(0tT 



InTynttDU nbEJiiifuctuml Ik uy iiUa. aKy feJuLbib, any q-unJilliy, lij: nLd 
wbli-lMbod illif t^ll repuuKle i.-oriip .u>. INc LtpAi-Eiw niiy. 

whf,rri. .^laa oeTcLupinr. depiBuIbg. nnfEtiM<riuf . inoddHAaiiiic, 

Hirtul rpKiihiM. dl**, nA>>d«U. ru. FfICE wumhtei, 

FRCt f n.xli»x civinE "iDPNia'" r«ii‘'iiT"iirt».iKi lA'rpu cipd.pr. 

OBE^CCHT TOOL CO.. OIFT, V-I^u ClWCINWATi, OWIO' 

AIwbtk write T«mr nenar ond fuU oddrefl-, elearlf whi 
on-iw-relng j-dyertli-etneBtJ- 




nicE 



EXCITtHG BOOK CATAlOti! 

HUNDREDS OF BOOKSl 
mm NOT SOLD IN STORES! 




Svoa Tirrht tiovv ftiT 
t-r.i'K ■J l..;.’.ili ; 

I :j|i-r.-ml:.x; Ij.-jyi-sr N- ■i.ii.'-i' Mit' 

I ’-rJ,-.Ll-j ti'l-- \ id' l^..l.lll■^ 

iHS vlmu-tly r%T7-v , - ■ 

Jii1i,|i ill mHim-’j. -i.ii j|i - [itii-i-.,. V-i- 
Lk'o htiiY Jitifiy lt« 'l -i i'iLi r-111 i_rt ihJit 
.iPr- l.ikl CiiLil |rl 1 1 . , liTlLki; 

1 'x.liw lo lIviiiK, Lu..ikii. iLuiL. Li-rLp j-,»u 1 1 irrlNlMa 

J-iiUt' lorcitne-.'pultlnK' eilro neKh (nln ynur pitrkrlS , . . TloiVie, 
Lijirden, I'kiritriETBphy, Kuclc An 11 ri? cnFy a few of thir Jintert, 

SEND NO MONEY1 JUST MAIL POST CABDT 

JVifft i*tnd a iKinpy. Ju 4L y,iLir nuituo and aiidfTSi, on k nmny 

tmsl rnrd. nttri mall tmlny! Thin ixTnnd ealaloj^ Wll'h ViepytiruJly cAImIPiI 
eovrr will lin rn>:hCil lu yolir Sldict for it iwjw] 

POPUUW WECHAliiCt PBE&3, Pqrt. 124, Mi L OBitrfa, Clil^ 



^Ib P rotect Your Inventions 



Delays duDgcroua and may be vesy 
eoetly. My [>«r»>Dal Bervice anaiirw you aeopy of my 



pfoAtfit acflcn, Rtrlct r^TiAdenee. and 

mlaLmum at I fluuRCBi: that you 

snui me A model or itravrUtiT, or oEcteh 
Bbd d^rrlpKoiit dt ydHh loventlua. add 
fS .0(1. ] n|E| mflhe a search and re-ciart 



prampitly be (d ltd patentability Uld Mild 
72-iwie bodtlet. Or, IE 



you prefer lo read my bodklBt Hist moll 
tbe AitodHed coLtpDD at oote, l will dIk 
B ead my "HoeoPfl. Of Invention" form. 
(Over 3H ypATS EirperiaocB aJ a. Rciflnereti 
Patent Attorney.! 



L F. Randolph, 

PTeoM aeod mB ai onoe. frae of obortra. your Ti 
page tiookirt and ^Rword of InvenUDO." IoeuLt 



nPERSOnUL COnFIDEnTIRL PQTEnT SERVICE- 



Name. 



Addnw, 
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Vnur Place in Avio-^ion. 



SCH 09 M, MmnOmMElTtCS 



LACO Bfings You Hew Heating Comfort 

^SITTING Level ! 



If yolt have alreodr con* 
srructedi a device, or 
have an idea on 
poper — ^now is the time 
to give it the protection 
it deserves* You con feel 
perfectly sure in dealing 
with this reputable, old- 
established firm. Prompt^ 
confidentiol service and 
bell results. 



iu 



TikU lA 
iSth I’csl ' t 



—Get Patent Facts! 

Your Ideas May Be Worth Money 

.UitifJ ihfr eoupon ior f‘R£E BOOKS that icll ^ojt fo 

proeeeii. Speiiiid**Ceri¥^rati’On of Intention*’ form nfm «en^lr 

— I Hiw DO lOlUik i 

C. A. SNOW & CO. I 

AUorntyft s^nc* IBTfl I 

1012 SNOW DLDG„ WASH., O. C. [ 

Plrjise i^n<l me free Iwoks eti procedure 1 ^ 

th'MhUUl rusl ■it' i>Li]Li;dLlunr plnH . . 

I WIr ii«ir nwt a 



NAME. 






palinl . , , 

CifiKlwrflapo* 



LACO Gun 



Now is the time 
for you to get i nto 

DRAFTING 

—learn at hame from an Engineer 

With, working feverishly on 

rrarinament, new product, new produr- 
y ' ti(ir inclhoits-^lhc field for DR/WTS- 
tiigser ihan ever! Cet into a 
lieUi-r job with more pay and iascinaf- 
ing. plefi'iant work. I will train you at 
h'::r'iv in yoitr tpaie lime unlit you arc 
ready for a beiier imylns position by 
my praclicai applied method — on 
actual jobs — T have lionc wiih many 
hundreds ol successful aiudenU. 



CMcIffi DvUil 

A1] 

clUilEnK' UmwlnK 
jjfnt tP j'ou nt onfe — 
uidujut extra clursre. 



Industrial Designing Included 



3 ilx praftlcal tralnirtfii Ih dnfrEPfT alaf? InrUnjc^ a wqrhlnif roui-iv 
III fititusiEriit] l>i>ELs'nlnk ui miptl^l In nr-w pn:iilurla. lairnnUiv:. 
rHAO'llDe IU14] uiu.U'rtiE^ihii' — ‘till valuntUe i‘lraJttin? n 

Ki’NiI riiLinnii Fipc ru>mii>k(i^ i.lYiaiLH <hl 'U>riftinr uiilL I lutusl rial 
lJr«Lni'iLibk'% l^EintneiiT l>oli)C, l.^n.icrliTillCj Hhnoifi. 

EnelneH- B*bt, PEv. 3374 

LibartyvnEa, lllinala. 

FI«am; le-Tnf inr full on '''l>rtbfl Lnu umL Inilunti t}c!lirn‘ 

Injf'', Aim liiiw J'lu an*ljt yuar trailuat^a \o t;ouJ fttsElimri 
III IlK MT 



r-GET THE facts! 



Xani(» ... 

.’tJiEfptjs 

THKHilt ...... 



■T 

I 

I 

I 

1 

I 

I 







So-V onto it iHr I rilT^ Merhanical 



uwo 

I I L 

I'licca Itratr ihiin 
yrm tninh, SW 
■vo-uj- d^'al(?r i)f 
WHEo liLxlkyl 



RUPTURED? 

Get Relief This Proven Way 

TVhy iry to worry nluilfj WEtll trUsBcs Ltiat eouxe your 
flesb— prosii heavdy on. nip^ and spane — enUrpo open- 
ing — fall tp huLd rupLui'e? Tuu need the Clothe. Nu 
l«g-£trapi or cutting beki. Automatic adJUfitatiL* pad 
holds at real ppenlnjc — rntlnn~E^ every body mo^'e- 
meiiE with Inslart iuci'eai^ed eupport In tage of siraln. 
Cantiot slip Wllelh?r at work Of pLny. Light. Water- 
proof. Can he worn, in Lath. Bend for amas^lns 
book, ’'Art vice To RnplUJed" ami dorah^ of Ilbernil 
truthful tiO-day trial offer. Also endorsements frum 
grateful users hi ynur neljj hhorhfiod, Writet 
riiVTIId iirpf. 31, liloomlleltl, New Jrrfley 



Laco ^'Nu^Comfert'* Oil Heater 



DECEMBER* 1940 



Fur Itic ulmoi^t In hi?JtllTiH Jiial, Iry thli^ Tt-' 

nurkalil^ KUHV LACO QU IJi'inerl WiLh Uir lnl* UlUy SS 
Ul-rai^p. ftVi'Tn I hr hlour, hi'al injuTs Into Lhc Lx-'V^lfl 

i«f tJni.' mcini, TtinCH urtirT-rr yu4i Livr; — Itijic'h when; 
>n4iu n-4inr tlir h«ai3 You aii ih. nerfen f;oij)roi-t with heat 
'Nitriuiirl" 7 'uU, nol alirFvr yotiE fu |] -nriFnlnlr 

mrtbant :lon™ [,'lve nrljrij '^UV-Ptl-tlonr" tn*-u[ If you *lih. 
CXjmriPte W'Llh I.A<![>''h. fiirmn]*- ■''Tmj.JH'Laire '' hunver 
unit— .a t(»ufh Rlvm you pny Lttfllr^ll voivnip d| tlvAt. 
ImrruMiatel y alHjve Ihe liumi;r Ik T..tCO'* InicirowU lii- 
ri'.^l' L'nit of hravy Ktri?] w*l|ii. Air. clmjInblnK' 

U|b throui^li Chir Ln|.pn*oly hnt w>t|A Ot tbl^ LJ-nLt. La 

spllwmi Into me room tu woimt U thon>uuJi]y . Ouli‘t 
tdbhiei of huavj' Ktet-l. twjiutlfuny OndflhrJ. GUkr. 

UfOITC yo\rr ioii^aT LACO dealer, ur wnd naiti« 
**"**^far Fret Folilc-r nisc( Low |*rl«-n.f -Send NOWE 

UCO OIL BURNER CO, iilSwr.*:" »5; 



Chaiil atOre a.nd iruil anlDr^fn. 
. I cc e^titpCMI eaay to -brat! Ask a.bou| 
□ eALeK^ flur ’^'DjrKt.tCh.DFkleF" plan. 



RADIO 



ENaiNEEfliNG, hiMJidc-aallnft, eivh 
alinn (lud nerhee rati to. SEirvEnlnH. 
biartiie jiml Alofife tvlrRmphy iciuirltt 
thucotiglily. 18 week!!' euigjneer- 
Inf! riitirw equivalent to ihree years' <XfT[rtre radio work, .school 

r.-^tahllgbieil 187 - 1 - Alt eiipepsDFi LihV. CutiLUif; tree. 

Podg^^s Institute, Ada St., Valparaiso, I rtd. 

Become a DIESEL Expert! 



Cet into an mduatry fokl Ii^irErtnihgr tp irmw and 
withlt. ITtpsFi; now for proAtableworKaH 



Or opcrptlhg plesel enirintwr, manulaotarinfr 
f<in;tAati or aupervisor. Oar imtninif fita 
Ellen for Kood startipjr joIth wUIi UnrL^ 
vaJIcd opEkprtunitivfl fur j^rofootiofi. 

Leam at home in sphro time, am all 
ifoat. W rlc^ for Free bulletin 



trow 
aEconau.Ltint' 



AMERICAN SCHOOL, Dept D94S 

Drcxel at S&lh. Chicago, III. 
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now 
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fctifJftno/lfirni'xt 
l4:n vfcirj u'j^iTJ drtcT-' 

min^rd iti (ihtf ^t^l 

Wi/f ynn4 iit^ fiTir f>f thcm^ 



Will You Be Clerk or Manager 

Ten Years from Now? 



1940 1941 1942 



1949 



**^>UIlELY» this ■could nei^cr mp." you ?t&y — 

"tbat I ohould ho at. I ho Maiuo desk — be doing 

the !^[iie work — far ten stFuiifht yctirs/" 

But wait a minute— ► 

Exactly that same tlUnfi: happened to tUouNaads 

upon tlioii-sandij of nn'U. It has pmliahly hapjxf'iicd to 
men rti;ht in the company you now am working for. >lnd 
— un/fss irnu Hi yourself for a hctlrr io6 — ihere la a very 
ffoofi chmec tlmi it may hap pen to ymil 

Unthinkable? ThaUs what J. N. Dixon of Coloinbus, 
Ohio, said to himself. Yet lack of training kept liim 
Blaving away at low wages for a long time. 

TRIPLES INCOME 

Horn U Mr- Dixon's own story— us fc after 1 retunu>d 
from the war+ omi of yotic renmfientativ^ea fmmtl nm 
plUltSriftB away at- a IxKtkkeeper'a job in Marietta- OJiio. 
Ho jierfornied a real senice and explained to mo tho rlee^l 
of further training, and Indms'd mo to take tlia l>a-^alio 
training in Higher Accountancy. After a few months of 
Btudy.l securt'd a position, with tbn TriLst Depart men t 
of a TJaiUniaJ Biuik. TliU^ was Hiosuipping f^tone I ncH’ded 
to vurinuH rcsp<iD!;lhte jicMitinn^ including Jiandliiig of 
receivers liip'« and other iniTK>rtant dulies. That quickly 
bcKPsLed my incuiun several hundred xiemmtv"' 

AHOTKER AMAZING SUCCESS STORY 

If yuu think !Mr. DLxon'a success story too unusual 
read what J. H. Krou-'jO of ^[uinphii?^ TcTintiisec, says. 



tancy, T was a clerk. Today I am Chief Consultant Ao- 
. Crtuntant for the U* EngltietT's fUEc*.' in Meniphia,' 
^ Term. Whatever success or rernfmlriun I liave had, t 
owe to your tmlniiig. i have had po other B|Kcialized 
training along this Hao. Your method of teacliiiig Is pot 
only Iti-strueiive hut higldy engaging. 1 luive ohRorved 
other courses, but firmly boUovu LaSalie ha$ thu b«it 
to be had any wlit-rc, ” 

Another bit of evldent?e in !Nfr. R. P, Ban hulow's experi- 
ence. Mr. Bariltak^w is Chief of thti fcjalc^s Tax HeciUion 
of the Tax f.''ommlssiE4Pp of Ohio, a department which 
handk^ over a year. IHr. BarikalbW attrlb- 

utos much of his success to Larval lo training. 

SEND FOR Thus Two Bookd ™ij 

Start Toward Succoift 

Need you hear more bcToro you Investigato the oppoi^ 
tuitil.les in Ac'countaney? 

Op will you ftwfl t-he prolilcnl -of your fiiturt^ NOW — 
and send to luiSaho and get furt her facts and particulars? 

Without rost or obllgatJou, the coupon will bring you 
two intere.Hilng books — one a 48-paK^.‘ liook eptiUcH 
^'.■\coountanp\ the Profession that f'ays’^’: the other 
“Ten Years Promotion ia Ojie. ” 

Tlow alyiut those next ten ycarw— will you wait or wUJj 
you STAltT TODAY' rmlizci I ho treinendoua oppop- 
tunltles that may lie alicad of you through rsound and 
practical home-study bitdntiss training? 

Measure your grit and ambition by what you do with 
thb Cf>upoQ — ^NOW* 



r*Whoa I decided to take your training m Higher AcenuQ 

LaSalle Extension University * 

D«pt. 12&4-KH CHiCAOO 



OlPiortuRttlea la A*trount«ocy— Chet^k IigIqw nD^j wp will wad you X ^3£lpF nf '^AwounUmcf, Ibc JhcfewioO 
Uuif Copy of "T-en l^»niDt1on In ■One.*^ oil wit ham uldlRuLiuDH 

O i T ] A V. A < l-fi(iiltpg In pnnlitlnn os AudlUir. trompLmller. Certllled I'u bllr AcmimtADt, 

rligner Accouniancy * f Acctjuiiiiini, me 



Other LaSalle OmortunJtlcx: If mure Interested I a one of the other deldsol business luiUcatuil tiuluw, cliuch LhxL 



OBusIdgsx Mnnafl^ment 

□ Expert Ifooklirepirt A 

□ C. P. A. ContPlatt 

□ Madrm Sflleamnniiilp 



□ Traffic Manaftcnient □Stenot?T>y 

□ kn^i [>c4rw af I.I.. □IJuwIncsv EnAIEvh 

□ tnOutrclal Management GCommerclxl Law 

□ Modern BusIucpb Gorre^pOddeoen □Effectlre Spealcind 



Jiam£ - 



Agf. 




Present Position 



Address-- 
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POPULAR MECHANICS 




Advertisements in tbis SeCti'On, 35 Cents word, eacb insertion, minimiim 10 Words, buyable in advance 
To be Inserted under prn|3ei‘ clasBificatiDn in January issue, copy should be in our office November 8th 

January issue on sale December 1st 

Papuler Mechanies Ma^Bzine, 200 East Ontario Street, Chicago, Illlnoi* 



YOUTL PROFIT 

By roadin^ and answerinp' the 
tiasbifiod ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazinmf Chicogo, Hi. 

Dear Sir97 W« hevt recttvtd flw (rtouiry from on* of nwr goad 
customers ashing nirr Opinion ttgording the best maga^iino in the 
mechoftieot hold in uthich to advertitt. Ar Popular Mechanics has 
consistently istf our list in sates, net inquirtBS^ uie are sending him 
year addrttt^ IVc ulsD stated that your magaiine led vur totat listf 
not only the mechanical magosinesj but all mediums of eOery type.. 
The firreS cost per dollar is much fopier irt Popular Mechanics. 
possihfy recmtPm more inquiries from types of msdrums but 

pM leads in actual aafes, Prev^nff fherefure, that Popujur Mechun-^ 
ics reaches the buying reader rather tiSon the curiosity seeker.. 

f OrtrSnB] iBtti t *fi T H P U/ p eov r-r, 

file la ftiir omce> THE WESTERN STATIONERY CO* 



AUTOMOBILES— HfD GET CAB3 



AUTOMOTIVE, qrantcase f -SEud^e 

[irevpnLar. CDOsIatit. fdrr4'C! = draft crsnlt- 
caKc nod ‘.iLlve Ctlfifubfr vpntJlatloti at &jl 
cnvlnC Pual-iacuuca ftoverned. 

Q.|t dilution and liludlTP^tdrinlrLfc, 
ixliitpn lilcmtr' vapors, bclcu'r tl'icv are ftl- 
liiwcd to- condFfise In cranltcaBe oil. Com- 
bined tuU OiJrr, Kfl ensJne odors or Funies, 
nitpr. movina aariF,. or muiiUrnunce. Fooi- 
niroot, tT&l-i UDSlpDild. Fijr Kill'd V-fi Met- 
cuTj', PlvmaUth. DnetBP, peSoto; CMC AC 
mndclE. Tntf'rnatloiqaJ trUckn. QKc 
>'Eur; imiispnffpr car Ur truClt. Ouarnnt-PPff. 
Galra- PiiRlneered caLtw30rtl.lt for dtitrituilDrSn 

Thfirnnc-t^v ubori Mt^JiU, O tiah oma, 

KCTNS' prMh EdJllon An tc.unobLji? liacLnu 
Pooi. TcUa liD^' tu Ijulld dirt track bodies, 
frartiFs. ermines, fiecords. EupL-rchrtrjtero, 
rules, formula, plana, alack to riii L-rs U>na. 
roadster raclnif. luM Forda tl t'O pe?iLpald; 
11. li C.O.D. RftV Klmm, DecarLmetit 24. 

M ad t^n v'JlU '. Cln FLuiiB p . Ohio. 

’ titfjL.li This IMWcrml. InPKpEnsiVe fid- 
porqharKCr for uuy eu to ra.obi](.'. Add-ii UP 
to B hor^et>(vw4>r. Complete plaiia lf5c; COllUr 

jtOK bo at S an D iegO. CftiJIonUfi 

ft A NO R Mill Co. . Anderson. Irid. Rur- 
jA(f car>, midnet' and sacc-ct ftfiuJpment. 
CataloHue 2&r. In^ttijClioiu fel.Lkl. Fuel 

chart l- 'ic. , 

PkOFESSlONAb MldKPt rVcprii. Two- 
piLViH'ii rti"r toad^ii-rs. molatoycLf!!, 

motofscMlei-s. ciuaraniecd molars. whfpU, 
lNp,rtv PhinH, Handtaou}: i:alwlOK--^P lUua-' 
t rations — 2tlc. Msdw'uiil. UOS ismU-CO. 
^ICOffO. _ 

CASOLiNt; del- ice &0c. Ford 

ira4-rjiii ChDi ToiL-i i!t:j5'’iD. ivali^rt Ca. 

3420 N Idlh Bt.._Mitwajj|y'P, w 

MllXiET MoidtscMtcr motopj tu3ed>. 
$S.I>0 up. List IWI tm*4l itmtoro, car. 1 . parts 
— 204:. CalotOB tinUdine klM. parts. plArU 
— lOc, Circulars froc. ShlppS Midi((it3i 
Box &43-H. Zane sville OtalP.^ 

AUTOMOBILE SUperchariUr? t3. Guap- 
anlerd milcftjtc IhCrrft.'iO 30';: power lD'?-+ 
t/nu'ersltv o-T □etrult tPjR. Any car: mlvo 
maltc. 3 'car. Wrench Installs JO minutes. 
John Tlanlrv. MatiuEnCluicr, oTIS LOPfilne, 
Dptror. Mil'll 

MAKF And wIL my motor tune-up pll 
under vour label. Real money-maklnir 
propus LtloEi. Bchaler, 547B MclreiEe, Clii- 
caajj. - 

AUTOMOBTLt; Boots— Lk LejsI titles— 
Buritaia CatalOM free. Popular MOChAnlCS, 
&33 Hr. Clair. Oblcafio. 



AUTO SUPniES AND EQUIP WENT 



3TORAGE itatierv clamp^ ouJckly re- 
movc-d u'Ltn UTeuLh AKonti^ wanted. Bam- 
pies 20c, Waters Tciimnai Co.. Atlantic. 
Iqu 

BARGAIh'S — Welders. coir.orcKaors, hat- 
ter v clti rHc-j'i-. car washi^rs. Liberal irial. 
tfrinii. Write Hobart FciUlpment. BOJE 
M- 1241)3. Trov, OlliiOL 



OUaHaNTEED Used auto harts: <tat« 
herds: OUOtAtfon FUShtd return mall. 

^^P flc atl. 1443-A Cuylcf. Chicago. 

AMTI-KTsdCK: sucker fuel formula, aoc, 
H. DevtreauJfL Boi 315. Battle Crack. 
Miohman, 

BORING Bar top Plstoa for ve and 
PlU'mouthi motors. Unique ManuracturlnE 
Co,, 4^107 Worth 31 Ave.. Omaha, Ncb raSlta^ 

FREE BatKklh caUKHHJC. auto punn'fie!i, 
tlrik.. to Oca. tools. O&raiie. shop, service 
Station eoulpment. Par dealers oiHy. 
American, 1511 Bedford Ave., Brooklyin, 
N, Y. 

ARE You handy With tOolS? UC Ihde- 
pendcat. Buv mir roffroovEng equipment, 
UoniPti;te (12. SD, Reifiroove aoiDoth tires. 
Lilt Mlraolo. 140 West End Ave.. New York 
City. 

PISTON Rlnim^U'cl seol desLrtn. Quick 
scatlQH, atops oil minmine For all cars. 
Send for circular, Piston Rlnif Bales Ca,. 
4025 West Lake Street. Chicaap. ^ _ 

RECLEAN Used oil vlChoot coat. Pax* 
lldUars. F. Qcrwln, Falrvtew, Qkla . ^ 

PLaTINO Outnts for auto parts. COh- 
pect to a battery. No tacks used. Freo 
particulars add nroofs. aunmetil Co., 
Ave. J. Decatur. Ill, 



AUTO TRAILERS 



READY Npw — Plans fpr nine pew Jim 
Dandy Trailers includlcir six modern house 
trailers. CatalOrt lOC. Also tlCW CdlUDn of 
Trailer Builders Manual and catatoR of 
partfl, EupplJen and Equipment. Price S5c. 
Both 300 poisLpald. Trailer Supply Co.. 
512Q-A Fulton St.. VTdU^au. Wl!. 



MOTORCYCLES, BTCYCLES» MOTOR 
SCOOTEK8 AND SUPFLIEH 



MOTO-SCOOT3— New oVerstoeked IHfl 
models dra.40ca|ljf reduMd. for clearance — 
only machines — act last. List prices 

1111.30 to $189.00. Reduced to these sacrl- 
nce crltes— Solo DcLokc S79,M“6olo Tor- 
pedo (93.8D — Delivery DeLuve (Aft.£Q. 
hlako money detiverfna; have low cost 
transportation to work. tVritc fur folder. 
J d{ R Motor 3upnlj' Co,. 301 E. 2Ptb 
Street, Chios fo. III. 

^'W'HIZZER'” Bicycl« motor. Quiet, de- 
pendable, 4 -cycle, l^n h.p,, bicycle Elruc-> 
tnro not voskeuod. Center of ararltv un- 
changed. Looks like hiotorcvcle. Efisllv 
Installed. Further Information and nearest 
place to see, W'rife Breene-Tayior Enfft- 
nccrlhif Corpora Lioii. fi$d0 McN.mley. Lo& 
A hwClcS .^Cfl li fOmia. 

MOTORCYCLISTB, Lot's Kct acquaint- 
ed. We can (ave you money on parts and 
accessories. List and decal frrE. Triangle. 
mi WBahlngton, ChlcaBO, 

RlCY'CLE Motor- outboard, tides on own 
pneumatic wheel. Junior and lUiavy tUily 
models. Richardson MfR. Co„ Dept. MP. 
Aurora. MJasourl. 



MOTORCYCLE FoUce tires. Fresh Stock. 
Good tread. S3.0O. I5.». Tlnsword BrM.. 
Fans. Ill, 



Build Power scooters, mtdaet cars. We 
sunply tiros. Wheels, motors. Lowest 
prices. Send IBo for plans, etc Uulld-Vr- 
Own Devlocs, Dept. 12 -a. S3$ NorUv Parfc- 
Blde. Chica g o. 

"SAVE Thpu-Hands assembUna 

own Comet jnotorseootarf It's easy! We 
supply parts, tires., u-'lteels. motors. W'orld'a 
best. Lllerature drawina ]Oc. HUrrvI 
Comet Cycle Co., Bor 3031. MadU i-on. WU. 

MOTORSCOOTEfL^, Midget cats! Eas- 
ily built. Complete plam and literature 
on wheels, tires, motors, IranismlaEJonii , 
clutche.4. etc., JDk:. Tfonsakers, Masoiuuwn. 
PCnna. 

CROCICEr — $ erui8 Clonal new streamlined 
pooler, no m.p.g. E-Z rldlTIfl euring 
fraruo. Automatic starter clutch. Dealers, 
rider agent* wanted. BLpt p routs. Stamp 
lor calaloque, Clymrr Sales. U* B. Dis- 
tributors, 223 West Pico. Los Angeles^ 
calif. 



MOTORCYCLEa. ReOcudiUoned, New, 
used, parts and acoessprics. All makea. 
Large Stock. BarfraLru. IllUxtratcd cata- 
log. iSo. Indian Motorcycle Sales. Kansas 
City. Mq, 

ALLOY PlflUm-s t3.oci— Harley, Indian. 
HenctefsOU. Excclslpr. Cleveland. Cylinder 
HTindlllg. rlnits. bearings, gaskets, chairu;. 
sproekets. helmets. rtonBlcs. ocecssorloa. 
parts new and used for less. Catalogue! 
and Wings plu iDe, BaElak. ill W. 9th. 
St. Loula, MO, 



MOTORCYCLE, Parts, aoce.':aories. Most 
complete stock. New and used. We ap^ 
Clallae on mail orders. What do vou need* 
3£| page Catalog Kte. Whitman Motorevclo 
Ac Supply Co.. 403-9 Southwest Bled.. Kan- 
city. Mo. 



MOTOR Scooters, cnglhcs, parta. Lit- 
erature dc. Doldl Motor Scooters, Niles. 
Michigan. 



AVIATION 



PROPELLERS For aircraft. Sleds, boats, 
etc, FrOboller repBiring. sled and airboat 
blueprint*. Tfuhn. face blatca, snow sled 
akl*. Catalog 16c, Banks PropeLcr Co.. 
Lave Field, Dallas, Texas. 



WARTIME Aviation bpakg, naw, usijd. 
FhOtOrtruphS . Nickel brings |igi, chOLO, 
Air books, 930 New HcichcUc. N. V, 

AIRCRAFT & Eiutlne Mechanics Rook. 
Prepares for both rattnaa. Bristles with 
new queaiJons and arwwers covering rreent 
examinations. Illu.strated. tJ.-OQ POstDaJ’d 
or C.O.D. QuiS System, 1433 Flowar 3t,, 
Glendale, Calif, 



AERO-SLED8 CustOm-^built. Ice or 
.■;now, air-cooled engines SuttbllH, plana, 
literature 10c. Adastlk Bros., Orand liap- 
ids. MtCh. 
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BUUjD And nv your awn matoicycle 
wweied liumoaltilt, Tlnmc. EftftV. CheUDr 
Tested 0ltils. tl.OQ. ACTQtesh. 

Bolt ID OO. r >ffftrt>orn. hjiJctt. 

]Q{] ^RPLANES K4fi Up. IhuLecI cVery- 
wKer^r Compile be calslofcue !b5[i. U.b^ 

Aircraft Dlrpctory, Athrna. Ohio. 

AVIATION Wanta more Ltpcoln trmLnrd 
men for iwltlopA a£ airline mecIianL«ii, 
aeronautical enRinecca, jLlrDlanf factory 
mecbanlcfi, commercial Pilots. Thl4 Lin- 
coln □memmEUt Arnsroveid School of Af- 
iBtton placing irraduates In fine biR pay 
POAltiOtU'. OOPOrtunltles lor many mOtn. 
Coarau irom & weeks to 2 yenra prepares 
for Immediate employment. Reasonable 
rttca. Write today for Jiiformatlcuv, Lin- 
coln Aeronautical Institute (tnc ). 

Aircraft Building. Llngoln, Mebraafca. 

PROPELLERS For alrplanea. Sleds. Zc«- 
jiled blueprints, supplies, aataloit dime. 

Lore nw n P ropellers. WlliM. Michigan. 

AViATION Boolu — Latest titles — BaTsaiil 
catalog free. Pppular Mcchaitfca. 633 
SL Clair, cnicaso. 



AIH. COND1T10M1KO 



WIKTER — Summer air conditioner plans 
$1,110. Wavno EnRlneerlnji. OreonyUle. 

phlo^ 

“RJSPRIOEHATION ReoalrlnR iMtruc- 
Hans. plana: tnatpaid. $1.00. Appliance. 
^Od De!aiicey._ P hiladelph ia. 

PiEmNAct Bioven--$33.Ml up: fttUC 
blowers. cpqUnsr blcvers and air condiuon- 
ioR blowers — all sizes, guaranteed. Write 
for UteraUire. Reynolds UfR. Co.,. Oiand 

BAPidfe. MJCh. 

AIR Can^tlDnlnir bcKika — Latest Utle^^ 
BarRain CaLalOa free. Popular MeChanjes, 
S33 BL Clair. ChteARO. 



BATTERIES^ GENERATORS^ ETC. 



FARKLtOHT Batteries, nev insidffii, 
Ajienta propositlan. Box 377. HastloRS. 

Ncbr. ^ 

)£l3i^N BtoroRe batteries for ItRht- 
powsr systems. Non-acid. Odorleu. 91- 
toen year life. Five year unconditional 
Ruarautee. BaiRams in coofinirte iiflUtiiia 
KTstems. Low pric^. Free Illustrated iit- 
erature. ^'Se^-Jay" Battery Co.. 62 Ster- 

llnR Ate.. V ppkel ra, N. Y. 

-ia h0rb£. RepuiBlon laduetLon. heavy 
dutj 3t00> speed motors 19. 73. DuEler Elec- 
tric Company. 1633 Milwaukee. Chlcawi. 

EDIBON Lifetime EtPraRe batteries lor 
light and power. EliminatK» acid battery 
diseases. Long guarantee. All kinds re-*' 
built RcneratlPR plants, motors, and mJs- 
CEllaneous articles at ba^mln prices. Free 
IntcTeaUng literature. Tl Ha. vie? dmith 
Co.. Croton Falls. N. T. 



FJ.ECTRICAL StrpPUEft— EC|T]IPMENT 

ELECTaiCITT BlmpUAed. have ymi re- 
ceived our free details. No contract to 
alcn. Conner School of Electricity. 3Q-W. 

WashlnRton St.. Chicago, in, 

HEALTH Lamp: Dual nty— ulLra violet 
—infra red. AC-DC. Sun-Tan vitamin 
'$3.bD postpaid. Beyer MlR.. 4S13-R 
Cottage Qrove. Chieagio. 



FLUORESCENT Fixtures. Any type. 
Oet our prices first. Wholesale plstTlhu- 
tore Cp. I Manufacturers). &6bC N. Broad- 
way, ChlcagiQ. HI. 

electric Pencil r Wrlte-engTaves all 
metals. $1.00 ppstpald. Beyer Mir., 
431 6-H CptlaRe Orovc. Chi cato. 

FLCORESCRNT AC daylight briitiilg 
for desk: o1B.ce: WlodoWS: home. Latest 
sejuatlon. 54 ':r discount. Literature free. 
McGee Radio. F-3Q. Krosos City, Mo. 



ELECTRIC FENCING 



BALL B.par[ng fenesr easily made from 
auto coll. Complete plaits and catalog lOc. 
LeJay ManufacturinR. LcJav Build] hr, 
Minneapolis. Minn. 



WELBINCr— ^OLDRR IKG— PL At ING 



75-200 AMFERE Welded Irom old gen- 
erators. Complete olan.^ 3Se. Flans show 
ialnRle and dual welder connect! am. LeJgy 
Mauiulacturlnr. 347 LeJay Building. Min- 
neapoLis, Min n. 

acetylene WeldiPR eeneratora, laE.est 
type. iSS.Db. Johnson Oenerator Co.. 
BnookBcId, MiBsOtiri . 

BARGAINS. DemoriAtrator arc welders, 
EOSQllne and electric drun. Liberal trial, 
easy terms. Write Hobart Welder Ex- 
change. Box 13493. Troy. Ohio. 



BUILD 60-200' Ampi a-d Welder Ipr $10. 
Bei'eral plans $1.04. Information dime. 
Ul-Polnt EleetrlO ProductsH Dept. W, 

Bellplontalne. Ohio. . 

BFOT Weldln'ff, solderinR outfit $3-95. 
Lynnoeltcher. 4772 Del Mpnte. San T^lagp. 

CalllPTnla. 

D.C. Arc-Wclder+ Build It yourself from 
Dodee Rcperttors, vehlole motors, light 
nlant getieraton. Plans $1.90 each (three 
fur 12.40). welders Club. AB-gt^a M-Mort. 
ChlcaRQ. 'f Fifty arc-welding Icosam BBc.1 
ACETYLENE WpldEna oatfiita. l3fl.S0t 
eleetrio welders. $64,35; easy-payment 
plan. Superior Oxy-Acctylene, Hamilton. 
Ohio.^ ^ , 

A.C. Welders, plans, material. Free 11U 
crature. HalRerson'j Hervieg, Canton, Kas. 

WELDING. Bolden HR, plating boots — 
Latest titles— BarffRln catalog free. Fop- 
ular Meehan Lu. st. Clair. Chiciuro. 

ENGINES, HOTOBE, bYNAlUOS 



REBUILT Motors. Home wprMJiqp toolB. 
Orindera; drills; saws. BarRain prtaelist. 
Mailorder Electric. 713 South Deaibam, 
Chl c aaq. 

994 "new Motor dlaRrams. tabl4. and 
controller' connectione lor the practical 
electrician. Makos dual-VOlta«er mulU- 
SDCcd. star and Delta circuits (dear and 
simple. Also Includes all Atandard spilt 
phase, repnlalon. induction, compensated, 
serl'ca. two and three phase. Data for re- 
wtndinR and tecoitnccting all lyp«. Over 
199 valuable tables. Mancy-bacle suairan- 
tee. Price 13. PQ prepaid. Educational Ad- 
vancement Company, Lakewood, Hew York. 

BARGAINS — welders. electrooUtinR, 
motor gen^^rators, Euarapteod. liberal 
tertna. Wrlt« Hobaria, Bex 13401. Troy, 
phjcj.^ 

^ M^ORB. '.'a H.P. Gener*] ElecMc. etc. 
$3. SO. guarantf^d . Larger aloes. List 19c, 
A. C. Motors. 30«a Bailey. Philadelphia, 
Penaa. . 

BMALL HiRh speed 1/1^ h.p. Unlvorsal 
motors 13.50. McCPnaeU. 741 WollT. Ra- 
dnc. Wlj^ _ 

WINDING Data 204 motors, growlers, 
test traasfprmets $1,04. Sabina Airmaturo, 
j^e bjaj OhlOL __ 

MOTOR Wlndinft data, 'diagrama and 
winding leasonf. ReHinniitg l^un $2.44. 
Particulars, stamp. Mutor Data Oompauy, 
jS oa 7631. Ka)Ui&3 City. MlMourl. 

ALTERNATING And direct current gen- 
cratocs, motors, converters; bargain prices. 
Slate your needs. Queen City Electric, 519 
South caiifp m ia. Cbleaao. _ _ 

BARGAIN— Tj Hp. motors, SO cycl*. t 
phosB, no volt, like new. guaranteed. $7.44. 
Bend chedt to Erie BlecWc Motor Co,. 120 
Church. Buffalo. M. V. 



alters AT tNO, >.i Hmse, 110 volt. In- 
duetlon mclqra. Rebuilt. RUB.raniecd. $7.35, 
Wllmot Auto Supply. 2347 Bt. Paul AVC., 
CThlCagO. 

AIR Compreosurs niixl^,k $6 .'90; 3x2 

$7.09: 2Vjx2 $8.64: eiHtric drills In. 
$5.45. Free folder. National. l$i5 B, 
State. Chlcaga 



MACHINERY, TOOLS AND SUPPLIES 



BUILD Ybur own machine tools. Equip 
votir shop at big savings. We fumish coAt- 
Ituca. material?, blue prmta for mlllinR 
ma(drlne. shaper, band saw, and 31 oUrar 
metal and Woodworking lOOlk. Send 19C 
for nev 1941. 32-pnRC. illustrated catalog. 
Lewis Machme Tool Co.. DCPt. M-l2. Box 
11$. gtatlon A, Lqa Angelea, 

7"' bench Model metal shaper at 
$175.44. ^emi'inachiped with blueprinla 
at $135.09, CastfnKS Only With blueprints 
at $89.94. Ford Machine C«.. 1034-32 Her- 
rtek Ave.. Racine. Wl$. 

WANTED; Saw flier, hand or ewer. 
BOX 533, Far lc Ridge. N. J, 

WK Buy opmuletc plants, lathes, shap- 
e». mlJllug machines. diiUa. presaea. mo- 
tore. etc, Bteinberff Machinery (Jompapy, 
llSa Lake Street, Chicago, llllncia. 

SCREWS. Bolte. nutn. wMherf. luge, 
gprtngs. rivets, brack et*. etc, BIr 10 
pcnind asaurtment. bver 1400 handy gadg- 
ets, $7.50 value. All for only S1.9S. Satis- 
faction guarahteed. Manufacturers Prod- 
jjcts. 2X4W _ Hubbai;d^ Chicaao, 

FOR a''^'Gputh Bend lathen— Milling aU 
tAchmente: threading diati: urner attacU- 
menta — Also mica undoroutterst boring bar 
holders: collet cbuct attachmenta: b** face 
platea and four Jaw chuckB for all amall 
lathea. Unique Manufacturing Cb,. 4S47 
North 31 AVe., Omaha, Nebraska. 



USED 10'^ Bcrew.Cuttlrig Uthe. $4$; 
band, circular. Jig aawa: drill. Service. 

Newfane. Vermont. 

MACiHINlSTB Tool eheets at bsrRalp 
prices.. Clnruhir free, Copuder. 3643 We 4 - 

ley. Berwyn. iu. 

ALL-FURFO^E Lathe tool, Uaprovta ac- 
curacy. TeaourcefulneHi. aisea ineludinR 
ixVa: $1.90 postpaid. If direct order. Di- 
mension opening tbTollsh tOOlDDSE. Tlt^bil 
Taels. 41 East Orange, Lancaster. Fen na. 

CONCRETE BuUding block machines 
and molds. Easy -payments. Catalog Tree. 
Cancieta Mauhlne Cb.. Sl-^Q Eouth Comp- 

ton Ave.. at. Louis. Mo. 

4 FT. FlextbJe shaft mounted nn horse 
alterpatlng motor 119.59. Butler Electric 

Company, 1165 Milwaukee. Chicago. 

13" 15 " WILLARD Lathe with gap. Hp. 
3 Pratt de Whllnoy hand mflllnR maolLlne. 
loijr ateo cone drive. Write for full par- 
tJcuIara, dnclpnatl Machinery * Bupply 
Company, 217 E. Second SL. dnoinnatJ. 
Ohio. 



BOATS, OUTBOARD MOTORS, ETC. 



tCAYAKS. GUlbearda, Ruwbpata. Duck 
boata. Wetdvood ready-cut kits. CataJotg 
F. Cre-Oraft Boats. Mlllburn. New Jerse y. 

TEN Plywood boat plans E4o. Free cat- 
aloR boatbulldlnff dIaus. The Rudder, lb 

Murray street. Mew York . 

OUTBOARD Motors, ail makea. USed 
motors and partA. stamp brings motor list 
Outboard Headquarters. 395 Atlantic Avo., 

Bost on, Maaa, 

EABV Tp build rowboats, kayaks, out- 
boards. inboards. Complete kipi. Bend I4e 
big oatalORS. 24 dcAiRna. Newest zn^els. 
Kayak Boat Uo., IH-K East I29tb, New 
York. 

BUILD Your oWp boat with Bor City 
prefabricated frames and materlala. Save 
UP to 3/3$. Lumber, fittings englhES and 
equipment. Illustrated catalog 149 boats 
g- to 75 teet lOC. Bay -city Bpata. Inc„ 1SA3 

Adams gt, . Bay CItr. Mtch. ^ 

BOAT Plan booklet 19e. Build now dur- 
Inff winter. Free blue-'prLntB with motor 
purchased. Over 304 new nud rebuilt mo- 
tcira to select from. All guaranteed. Ec 
bringa Hst. Masters it Son. 804 N. Clark 

B t.. Chic a go's larRBftt dealer. 

FORD-Mercury-Seohyr marine conver- 
alonSr CatalOR 19c. Lehman Engineering 

Company. Dept, P. Newark. N. J. 

MARINE Conversion parts (or ail autd 
engines. Buy here and savo, Conveiwlaa 
Parts Co,, 37$ Adams 6t,. Hiixtmi Miwi 
FULL Bl^, cut-'to-shape boat Patterns— 
blueprlutS'^peciD.catlans. Big selectlen. 
Designed by naval tirehs tecta. Real har^ 
gaEua, Bend 14c (ootnl fcw Illustrated eat- 
aJOg. Book "Row la Build Bpafs.'^ tl,99 
poatoald. Cleveland Beat Blueprint Co., 

Station A-gfl. CJgvela n d. O hio. 

MARINE Power— Basiiv CEmvert any 
Ford motor (domestic and foreign) with 
Qsco parts and kits. Complete catalogue 
35c fedn), Oamltbson, 3044 Lawrence BL, 
Philadelphia. Fenna. 

OUTBOARDS — Sate ^1. Good ueed 
parts, all mik« and modela. Bargalna re- 
built motors. CtandAU Hicka Co., BSB 
Commonwealth. Boston. Mass. 



BOAT Designers are highly paid profes.- 
slonalt. Ccmpletr coutse by mail. CataloR. 
Westlawh, Montvillc, N. J. 



SrORTINO GOOD^. GL'N». FISHING 
TACKLE, ARCEIBKY 



OET PUr-FIsh-Oaoio, Subscribe now — 
save 84o. Buy a whole year's pleasuro for 
yourself and sportsmen friends — twelve 
monthly copies o( Fttr-Plsh-Game packed 
with fasclnatinR. true, hunting, trapping. 
Cur farming, dOg, UshlUR experiences, fur 
markets, ouestloiu. Christmas special — 
on« year fresular $1.$9 newsstand value ) 
for $1,04. includliur free gift card, or 8 
moaths far 59C. Clip ad. si?iid with name, 
address, remittance to Fur^FUh-Game, 
igft E. LcftR at.. Columbus. Ohio. 

SEND For free Illustrated catalog: of 
Lawrence leather belts, holsters, run coses 
and other spartlng equipment. GE^prge 
Lawrence C?onipaiiy,^_ Po rtl and, Oreaon- 

AHCHERY. Fishing. huntinE Items I Bes 
□ ur cataloRue, Mershon Company. Glen- 
dale. Calif. ^ 

LIKE Guns? Enjqy shpctlPE? Send 8c 
Btompe sample Copy 84^DaHe monthly mog- 
AElue, excluElvelf about guru. The Amer- 
ican Rineman, 19 lo Rhode island Ave., 
Washington. D. C. 

GUN-EIGHTS. Trade. DrlgEnaL Sight- 
Exehaiiite. Box 3S5'N. Fooll. Fenna. 
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POPULAR MECHANICS 













































SPEED Actiom (or EnfLeldi I0.OO, 
Kreigii |&.€0. Adjustable triitAer. Eni^ela 
MC to on opening. K. Cluflt. Wniilftra. Calif, 
BEAUTIFUL BkatlnA aeU-tauifhl. Cor- 
TEct fundamentals. Uen. wnmen. chlldtcll 

Sfiat^rs Uanual, Bax 5, Tacoritiii, 

Wn jtiJngtnn 

"" IbaRQAIKSI Gun cataluE Jc. camera 
cataloff iOc. AKlverv catainK Sc, Ekl caialDfl 
m^al -award Catatbs lOc. Warshara. 

Firat-M adlaon-F M. Beattie. 

ABGEIBRV Equipment — CaiAlPflUe ftCE. 
MEd-We$t Archery. £209>A Elait 15Lli. Chl-« 
jAPfO. 

QOLP Clubs. Five club maiched set 
S3 .50. tilncolh Surplus. 1?3 Galena, Ft^e-- 

ttWt. Til. 

comfIhEte CAiupine. buntLiia. outdoor 
equipment, used ituiu. CataloE. Howe Fut 
C ompany. Coopers Mills. Mai ne. 

ARCHERyl Complete archer? Instmc- 
tlon book. TQ paRES — 2QQ Illustrations— 3Ac. 
Catalofiue tree. Trlamile Archery Com-- 

jiany. HairlrliCll-HBtate Btfrttjl. ChlcaftO. 

IHDOOR And outdoor aports — Latest 
bopks — Bargain cat^Sldif free. Popular Me^ 
chanlcs^ G33 St. Clalrn ChlOiLKO- 



riELB CLASSlBh. TELISBCOFES 
AKD VlCEOSCOFEit 



IiENS:^ — 'AasorlmEllt of ^tcen. prpund 
and polished. Hi«h duality. SURht impcr- 
fectlons as small chip on edse. DLametEis 
iQmm. to S3mm. Various local lengths. In- 
cludlna nesELtlve eyepieces. Suitable for 
telcscOpK. mLcroSOopea. held rIasses. etc. 
tl.lK} postpaid. Satlsfactlpn Rtiarauteed or 
money refunded. American Lens Company. 

asj Worth ^ra^^leld■ Chlcaao. 

ASTRONOMICAL TplEacnncs. btiiDculara. 
cameras, mlcroscDprs^ bdURht. sold, n- 
DRlred. Send I4c for list of liutrumeuta 
dsalred. RosmosEen. Baa 204. Amsterdam, 

M. y- - 

TELESCOPES. Mlcroscopeft. binoculars; 
toancaln cataloa free. HrowitscoDe Com- 

pany. S West aith Street, rJew Vprk. 

CASH For used micinoacopea. blnoculam. 
Any optical cnerctiandlae. Gordon's. 153-F 
Madison. CbicaRO. 



ANT14UEH. RELICS. IVBl.AN GOOV&^ 
CL’HIOS 



30 GENUINE Indian arrowheads. $1.00. 

Catalog- Geo- Holder. Olenwood. Ark . 

WANTED — Old sloti machines. iPckEl 
Riot Pianos, arcade machines. Boyer, H70Q 

Wabash. Chicago, 

INDIAN Skulls. pgatase frceT 

g prrm rd. _BoH 1B2, O aklap d. Calif ornla. 

IIDO.M PAID For certain Indian relics. 
Illuatrated IdenLlhcatlon chart 2Sc. Glen 
QrOyM- 6 C01 Qahkosh. Chlc agp^TIL 

INDIAN RellCa^ Oains, bills Rems, crya^ 
tals^ curiae, etc. Illustrated cataloR 
IDO ancient arrowheads la.oa. H. Danieb 
Hot Bprlnga. Ark. 



hWORP$. RaDiers. nlstols. daggers, ar- 
mor hat ifc. Robert Abelf. $5PA Le^tlndton 
AVe., New York. ^ 

CHINQUILLa'B Indian Craft Museum. 
Handiwork oI all Indian tribes. Jamaica, 
H. Y. 

INDIAN Relics, bcadwork. coins., cprlost 
minerals, old glass. CataloR Go. Indian 
Miiscum. OiihqrnB. Kansas. 



TAXIBKRMV 



DEER Erce— ^1^ SGhiin. 40c. Hcadformj 
and supplies. Send lor catalog No. 3. Penn 
Taaldermy. Hazleton, Penna. 



GLASS Eyes., takldetmlstn', furriers' 
supplle-s. Bid catalce tree. Elwood Com- 
pany, Saa Smith BLdR,. Omaha. Mebr. 

NEW American made deer eies. Patent- 
ed process produce? natural, lifelike Jonoa- 
Eyes superlpr to best Eurnpean rIbss. Low- 
er Ih cost, too! Unbreakable. Special trial 
olfer-^ample pair G5c. Satisfaction guar- 
anteed or money back. Order today or 
write for price JlaC of eyea and other sup- 
plies. Jonas Bros., llMS Broadway, Denver. 
Colorado. 



Df>GS. PETS^ BIRDS 



BIRDS? Gel Amorlcan canary Maca- 
Elhe monthly. Tear, tl-00. North 

Halstod. ChJcaao. 

NORTHERN CuonhoLLtulfl. Terms. Price- 
list. dmcrlptEOh {dlmcl. Lakeland Fur- 
cXOhanBC. Salem. MLchigan. 

BEAUTIFUL Pure white police doffs. 
Atuonla Kennela, Moae« N. Dak. 



PUPPIES. All kinds, free details. Book 
104 photos TcooKnlzed breeds described 254X 

Rpygl Kennels. -Chu ay. N. Y, 

SPORTSMEN: iOCT ~ Pointers., setteia. 

atralnht coonera. combination hunters, 
rabbit and fax hnuPCts. RciisOhablL-. List 
free. Rauisey Creek HctlnCl^. Ramsey, 
minn-15. 



TREES. ilHEtUBli. BOOTS. HERBS 



COLORADO Blue Spiuce trees. 2-year- 
pld EKtra strong. From the bliirst of the 
blue trees. 3:5 prepaid for tl.db. Rocky 
MountaJp Evergreen Co., E Tergreen, CO lo. 

JUST Out I World's grcalest '^Herbalist 
AlntaitAC." Beau U fully illustrated in nat- 
ural colors. COntaJiu over 24>0 old faah- 
loned herb medicine reclpea tor home ur-s. 
Ibc fcoln) postpaid. BaLaiilcs. Boa 1109, 
Evergreen Park. III. 



POULTRY and farm SUPPLIES 



LOlW Factory prices on poultry equip- 
ment. Wire fabrics. Free ibb-uage cata- 
log. Buifisey Pen Products. 5l5I West G5th 

Btreet. Chlcaao. 

BUY Davis chicks for fall hrollers. G-lfi 
Weeks and you can develop Davis chicks 
Into hptheuse broilers. 'Write for freo 
aorlng catalog. Davla Poultry Farm. Route 

34, Ramaev. Indiana, 

WE Loan you H brand new brooder If you 
raise Carney chicks this year. Hatches 
each week. Write for catalog and detaila. 
Carney Hatchery. Bgx 35. Bhelbvville. ITH L 
BROILER Prices Up. Make more money 
raising last growing rmbr.vc led chlckR.. 
Hatches every week. Prices low. Jackson 
Count? Hatchery. Bna 3£. ige.vmour. Ind. 

LOW Prices lor fall ChlOka lor bmllem 
pr layers. Wrlio for 1941 catalog and 
pFlcea. Hatches each week. Grccnaburtf 

Hatchery. Box 4Q. Oreen-sburg . Indiana. 

DO You want OhiCka that ore bred to 
make money? Then order my Champion 
chicks — 0 year mating with HOP and ocdl- 
greed slock. Hatchee every week all fall 
und Winter. Balcm Hatchery, Bax frl, 

Salem. Indiana. 

WHEN Buying chicks for bmlleru or lay- 
ers be sure, buy Seymour chlck!^. I can 
make prompt shipment. Free l?4l caEalog. 
aeymjQur Hatchery. Bog SI. a e vfflo u r. Ind. 

MORE Chicks for less money. Highest 
quality, low prior. Can make Immediate 
shipmem. Dubois uoumv Hatchery. Bog 

SlS. Hunting burg, Indiana, 

COLORED Plcturea of poultry and com- 
mon DOultry diseases supDlemenl valuable 
Jnformatioa which enabled you to increase 
profit. Six months l Oc. two \ea rs Zbc. 
American Poultry Journal. 575 Boutii 

Clark. Chicago. 

MONEY To bo made in poultry this year. 
Poultry Item tells why and now. This 
Jcadlnff poultry magaEtne 4 mmifha iDc. 
Highly illustraLed. Best writers. Get big 
bargain winter isaueji. The Poultry Item, 

Box 7L 3elleravllie. Penna. 

LEADING Turkey maga:fine. devoted ex^ 
clusively to turkey raising. EkPlaLna iiew- 
est methods. Sl.cKi a year. Turkey Worlds 

Desk To, Mount Morrl-*!, Ilhnola. 

MAKE MOilev with poultry. Reud Amer- 
ica's IcadlPA poultry msgaiilne. Five years 
SI. ML one year 35c. Poultry Tribune, 
Pent. E-55, .Mount Morris. lllLnuls. 



KARM MACHINERY AND i^UPFLIES 



BUILD A tf&ctor that really works, 
Bulck motor, clutch, starter, lights. Ford- 
snn axle. transmlaBlon. Ip^itructLom. draw- 
ings.. fl.'fiO. L. C. Zellers. Route 1. Rochea- 
ler. Mlcb. 



FARiriy. FARM LANDS. REAL EBTATE 



FLORIDA Lakefront tracts 1 1 04. 00. 
Five acre highway ircnts tSO.OQ. Ten acre? 
dims and tung oil iand tSO.QO, (5. DO down 
S5.00 monthly, R. W. Btewart. Inverniaa. 
Florida. 

MORE New farm land. Washington. 
Ulunesnta. Idaho. Western Mnniana. Ore- 
g!On. DcpThdrible crops, fayorabh' climate. 
W'rLte for impartial advice, literature and 
list of typical bargaim, Sneclf? state. 
J. W. HilW. 110 Northern Pacific Ry.. 
Bt. Paul. MJlin. 

DEBfRABLE Farms. Griggs count?. N. 
Dak. Good imurovemchts. Good grev'ea. 
Close to good towns. SG.DO i>er acre and 
UP. quick iiaie. R. H. Lunde. Coopemown, 
W, QaJt, 



GOVERNMENT Land — IOC acre up. in- 
formetloii all states S5c. Nat Tax Bertlce 
Bureau. lh57A Makstic Bldft., Detroit 



GROVE And home facing gulf. acres, 
IID oranges and grapefruit, on paved high- 
way. lovely views of water: 5 rooma, elec- 
tiiciiv and bath. 2-car garage; onlv 12700. 
trruusi oiige 90-C suptylemeht and big free 
Catalog. Strout Realty. 25S-F ith Ave., 

New York City. 

BEE The Highlands of Loulslaha now 
while prices are low. Chujee Cul-over land 
sold on liberal teims. Literature fumSshed 
upem requeal. without otaligatlpn. Long- 
Bell Farm Land Corporation. S63 R. A. 

Lnng Eldgr. Kansas C^ty. Mp. 

40 ACRES. Near white River, unim- 
proved: pouttr? land. *175. 13 down. S3 
monthly. Free Ust and literature. Hub- 
hard. 21G Grossman Bldg.. Kansas City. 
Kans, 



PROFITABLE OCCUPATION^ 



DOMESTIC Rabblta pay. Read Small 
Stock Msgaslnc — America's leading maga- 
zine devoted to commercial and fancy rab- 
bit Industry. IntrcKtiictciry, year 3hc; sam- 

pie lOC. D^t. & . LamO n i, I owa. ^ 

OPERATE Steady buamesj resilverinc 
mirrors. Making chlDoed glow nameplataa, 
algPE. 'Write SDTlnkle. Ptaler. 26S. Marlon. 
Indiana. 

MOLD-MAKING. Plaster costlug, mon- 
eymaking home bLMlness. Valuable folder 
30. Kemico. IDO. Faric Rldae. III. ___ 
MEN-^Women. operate "Bpeclalty Candy 
Factory" home. All or spare time. Oppor- 
tunity for aocMl steady income. I Our 3Ut 
year.) Ragsdale Candles. Dent. 43, East 

Orange. N, J. 

HO.ou WEEKLY Growing mushrooms 
for u?, freah or dried. Dominion lyatenl 
3315B3. free spawn. North American. 1A9P 
Yonge, ^DTo n tp, C ana da. 

START Prohtable sign bufllnew. Make 
signs, show cards, gold window Ictlera. 
easily With Ma.^ter Patterm and free copy- 
righted instrucilons. Economlcai Signs, 
J 573-74 North Halst^. ChloaBO. 



ANGORA Wool rabbits pay. America's 
fastest growing Industry. Start now, 
Dakota Rabbltry, Qakca. North D akota. 

Earn Cash daily raising mushrooms in 
cellar, abed, garage. Wc buy All you raise. 
Instruct you. and furnish guarahtCfid ma- 
terials. Established tun#. Book free. 
Uhlt cd. 3B4ft-AC Lincoln Ave,. Chicag o . 

WILL YOU give ua Bli flrist *600 you 
make? Afternoons free! work home. 
H.Wn month reported < except! nnal — fpJl- 
tlms>, Expect surprise I Nattudal, Bot 
1240-c. aau BemardiiiQ. calif. 

ANNOUNCING New Home study eomne 
in commercial baklns. Good field for am- 
bitious msn. Nearly deprcsslOD. proof busJ- 
nesa. Common ochopl cdueatlon suEUclent. 
Bend for free irpofclet " Opportuhltlei. la 
the Baking Indiistry'' and r^ulremeats. 
National Bakina Institute. 364t Michigan 
AvEJme, Dept, 3434, Chicago . 

Raise Rabblta and cavies for u-4. Full 
details. Cataloa. contract and magaXlna 
lOc. Dr send lor book, eatalog and 
year's subscription to Small StoeK Farmers 
Magazine. Btahl's. Bo* IQ, Kgi|piica Part, 
Missouri, 



GAMES— ENTCBTAINMENT 



BlNGO Dames and equloment. lowest 
prices, Warwick Press. Oonlmicut. R- I- 

FLAYB. Operettas, musical cornedlcH. 
complete mlnslrel first- parla wltb. song 
programs, blackface skits. yaudeviUB bjCLs. 
monologs, dialogs, reciLatlons. >uVCPile 
playa und ivOAPb. musical readings, enter- 
latnmentK. make-up goad!!. CatBlog- free, 

T. 3 . Denison, Af COr. N.. Wabash. Eiept. 

U. Chicago. 

"ALPHA-BETA Word Game" for Christ- 
mas. New. educational. (47 catalln plecBsl 
5Dc postpaid. Rrimoiidi O&meji. 4D6-M Stem 
Bldg.H New Or Leans. 



BOOKS. PERIODICALS. P1CT11RE3, 
roSTCARDS 



RkPrODUCTIGNS Of Currier * IV« 
early American lltbographa, 11x14 Inches, 
bcautlfuilt colored. 12 different scenw for 
*l.A6 bostmud. Sample 35c. L. Fischel. 
175 West Jac kso n, C hicagp. 

EJCCELLENT SparEtluLC proflta taking- 
subscriptions — 2600 Enagai£lncs. Agellta 

confidential cataidaue. camDletc slartiD^ 
suPbLes free! Pect. 14, Pines. 583 Mon- 
roe, Hropklvn. M. Y. 

5c BUYS Book dated magazines. Doiaes- 
tlc. foreign, art. idq.ddo used, new books. 
Catalog iK frefundedj. ClcErone'x. 

First Avenue. Hew York City, 
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AMAZING Money maklnff secret* OS- 
posed. PriCO tl.DO, Order your copijr now. 
Woelfel 4aIos. 109 SooiUi PalrTlew, Upp«r 

Darby, Pcnna . 

FRCE CatPiDffuet! All l}oofc5E Old Prof's 
Book SboD. Ml6 Arcadia Ct.. Pcntlac. 

Mtch, 

MAGAZINES, EacJt. PumbEra., list 3c. 
MagM ine Mart. RoftLvn. N. Y. 

THRiLLinQ. Snappy. Cpban, MeEbcan 
art pbctures. booka, miscellaneous, sam^ 
Pies, lists. SPe < refunded h JordAnart, Vi 

Cedarlape, g«top. 

PHOTOGRAPHS: EntlrE listliiKS, aam- 
ple, 12C. Albert E. Mcocldrick. Mans- 

fleld. Mass, 

BACK Number' ana,aBzlilea1 Popular Me- 
chsnies, PorLbine, Natlpnal Geographic or 
most anj/ imaHasltie you '«'ant. Bend 6c for 
nev price Hat. J^ames G. Anderson. Broad 
and Btantan Sts,. Trenton. N. J, 



M.4CJC TRICKSil. PUZZL£l$. JQKllR 
NaVELTfES 



G£T This big new caCalcti oI magic. 32i 
pages, fitlg JHustraiioiiJi. ’siTorJd's lamest 
]lnfl of qualify majdc. Bgih| eenta for 
cataloar. Tour money relunded with first 
S3. [X> order. National Ma.glc Company, 119 
a-. State 3t.. em caeo. iii^_ 

PATTEHN6--SC1 NovcRy 3Ac. 16 gilt and 
tOV 30c, 6 What-not Shelvea 35c. Krana 
Novelties. Wayside Read. Cleveland. 

Ohio. 

MAGIC Novelty catalog and 3 gifts. lAc. 

FratVIt WenCe]. HanUram ck. Mich. 

FREE TrIeksJ Join Magicians' Prater- 
niLyl Hcnlhlv magaElne, sample 10c. In^ 
ternational Magteiang. Mt. Morria. Illinola. 

IIGUSB Of lOQO mysteries r FrofesELOnai 
magic I Pocket trlcEsl Jokes r Pussies I 
Npyeltieal Giant surprise catalecl mg- 
gcr-betler than evert Only lOc! VlU 
lAWStpn. DepL J8, Q ueen s Village. W . V, 
BE A msKlclan. Large broressional magic 
cataEoime of latest tricks 26c. Cash paid 
for complete Tarbell Mimic Couraes. Wrlle, 
Ireland, C-IW North C learbcrn. .ChlcaKO, 
MYSTERY Coin Irlck 26c, ma^o book 
free. Vleco. B ow 4Ti l . Philadelphia . 

TRICKS And 'joker’s novelties. Catalog 
and sample 6c. Ebs -J ay, 5619-0 Winthroo, 

ChteaKpL . 

TRIC^ You cap dot For Docket, wvr- 
tor. atOKr. with CDlna. carda. claareta, 
ropes, balls, thlmblBA. watches i EScaoes. 
mlndreading. spirit and mental manlei 
lllusiorui. magical books and stage sqp- 
pllesl Largest aBaortment: loW«t pricEi,! 
100 page catalog 500 popular trlcka lOe. SO 
paE« calRldfi larger stage magic lOc, Write 
tedayt LyJe Douglas. Station A-5, Dallas. 
Teeafi 

HOLLYWOOD BpcClair Magicians but^ 
ten. ca^talogue. chest illukion and free 
trick for J5c. Magtc House of Charles. 

Box BSS, Hollywood, California. 

MAGICIANS' HeadOUarters, 2lS-page 
catalog pocket, parlor. PTotcssional tricks. 
3 5c. Kan t er''s, 1311 Walnut, FhHa delohJa. 

EARN Money m any crowd. Cali naiaa 
pf acranacra. tell unspoken questions. Pro- 
fBfislonaJ course mind reading, spirit Writ- 
ing, etc.. 11. Henderaon. Bpx }41. SCQ 
Bernardino. Calif. 

WORLD'S Largcdt pcofcz^lcmal magic 
shop keeps you Ip touch With latest IrlCka. 
To receive mailingii send 25e for 19^0 cat- 
alQg. Holden. 220 W. 42nd Ht., New York. 

LARGE Magic catalog 3^. Hundreds ol 
tricks. Chicago Magic Compans, £360 N, 
Masbu Avenue. Chicago. 



RARE COINS 



GET! Front and Plea«!ure in edlectina old 
coins. Bend JOc for 56- page illustFatedl 
ccdii catalog. You'll be dellglited with It. 
Bend for IE now. B. Max Mchl. 376 Mehl 
Building, Fprt Wprth, Texas, Largest rare 
coin establishment In U, B. ^tabllahed 
to years. 

CATALOGUE fj. B. coins, ail types |19ijs- 
Irmtcd and priced. 4fl pages for 25c. NIvU 
son. 'Webster. N. Y. 



OLD Money Wanted. Will pay IIM.OO 
for 1894 dime. S. mint. t69.60 tot 1613 Lib- 
erty head nickel inoi buffalo). Big preml- 
umn paid for all rare eoim. Bend 4c for 
large coin folder. May mean much prpflt 
to you. Numismatic CP.. DcPt. 30. Fort 
Worth. Tex as. 

COIN Guide for beginners. Belling, col- 
lecting, etc. 36c. LAwrcbce, Flcutywood^ 
Monlang. 

INDIAN Head, penny with list 16c. 
Charles Banker, B&una. Kansas. 



IS DIFFERENT Ccipi! 3Sc. Oddehpn. 

Bo-x 44. Overland, St. Lani&. Mol 

WE Pay 616 for certain Lincoln bennies r 
Indlanheadfi 61 Sb: dimes I7oo. Catalogue 
IDc, Federal Coin Exchange, Cclumbija, 

Ohio. _ _ 

COIN Packet. 75 e^ns of 76 counlrlci. 
attributed in ebvcloncs. 55. D6 pootpald. 
Koeopci's Coins or world. BLh at Broad- 

way, Lw Aniteleg. 

RARE U. 3.. foreign ColiU. war medals. 

Catalogue lOc. Mengello. Colorado Springs. 

Colo, 

BUY Bv main U. B. and foreign coins. 
Collectors' acccsaorlrii. Illustrated caLa- 
iqgiie iDc. aooo qumaUuD* Dime refund- 
ed drat nrder. James C, Randall. 37 West 

Van Buren, Chlcaga. 

FREE] Foreign coin, banknote and lar«e 
34 page illuatrated coin catalogue to ap- 
proval service applicants. Send 3c pcst-r 
age. Tatiiam Colnco, Springfleld-126. 
Maas, 

COMMEMGRATIVE ColumbuS. 

Stnnc-Mpuptaln. Cleveland, IJlinais. 61.06 
ca. New catalogue IDC. Norman Rhultz. 

gait Lake. Utah. 

1 MAY Have Just the acarce U, S. coliw 
you want. Send me Hat. "Meet me by 
mall.''' William H. Kenwortby, Waiervllle, 
Maine. 



STAMP COLLECTING 



175 U. S. commemomtlvei. Dre&fdemiali, 
etc., 30c, Lloyd Johnson. Haw o pden. Ipwa, 

FREE international album — Scott'a 
newest Jr. edltimi covering erLtlTO world, 
IDustrated and descriptive apacea for over 
33.066 Stamm. Als<y— 1941 EcoU's eata- 
Ipgue. Eha Encyclapedlfl (rf Fhllately— ftlld 
valuable Western Hemisphere collection. 
All these abjiOlLltcly liee when purohoseq 
are made from our foreign appravolG, 
Piymoqth. Pent. B9. Bell. Cal if. 

A3SAEBINATION1 Complete UDUSed 
Sarajevo OEsasslnatiDP Issue from Uerzo- 
gbvlna, perforation gauge, three other com- 
plete acts, AU only 3c, Auprbvals.. Oophor 
5‘tamp, S43& South Aldrl^ . Mlnncap plis. 

VOC Can now have famous gPOtllsK 
Oova nude stamp, World's largest diamond 
atamp and world's largest triangle, Thcac 
beauties sent for only 50 to collecCprs ro- 
oucstlog approvals. To make this the 
year's biggest batpaln. wc wilt include ab- 
solutely free collectloa oI IDO varleUea 
containing weird scarca stamps from 
TranacAUCDSla. Georgia. AzerbaHan, etc. 
Cactug JunJqr, Box 1370-B, Tuoson, AlHz. 

CO^TA Rlea aiTmallB. C 3-4. 10, 14. 
worth 50c. only 5c. Approvals. COrreCtb- 
gmuge free to cusLbmeta. Trcftsuro Cheat, 
IjM& N . L bCkwctod. Chicago, 

FREE — The Etamo Finder] Send today 
for big now edition, fully lllustrati'd. en- 
abling you Instantly to Identify all difficult 
stampal Ajsa hue packet strange, fa.^ci- 
natlng atamps from Bosnia-HerzegovJpa. 
Monaco, Patiala, Cyprus, etc., including 
maps, ships, animals and strange scenes. 
All free to approval anoiicanta incloelnjf 
3 g postage. Garcelon Btamp Cp,. Box 990. 
Calais, Mai ne. 

“ unbieOevable! Lanw united states 
CoHeotipn over 250 different 1^7. 1349. 
etc. Ouaraniced biggest bargain over of- 
fered I 61.10 postpaid t Worth several 
times this. Limited aunplyr Order todayl 
Be amaaedl FFanklln. 223 rnmkiln, 
Rochester. M. Y, 

BPECIAlr^Airmalls] 23 different. In- 
cluding triangles, acppelins, Latin Amer- 
Jcaa. etc.. 5c to annilcaula for beat value, 
attractively priced approvals. Conti ncntarl 
Stficnp Co., DepL B. Sandy Hook..CbnT l. 

sensational OombUiatlon otlcrl Big 

packet 105 all different including Grcim- 
land (new CPuntryl, Congo, Manohukuo. 
Cocsta Rica trlanale. alr-maila, csommemo- 
ntuves. riant diamond-shaped stamp, t4 
United GtatERT complete set United States 
tclEgraphs, oalaloglng 26o. scaTCe act Si- 
beria caLaloglpg 5Cc. Packet British, col- 
onloS ludtidlng Gwalior. Hyberabad, 
Burma Incw countryl. Jubilee and corona- 
tlona. Total catalog nrlce over t3.D0l Ev- 
erything far only Sc tP approval applicants I 
World-Wide Stamp Campany. DcUAEtment 
SO^. C amde h. New York, 

VEti^^UELA — “eii different historic 
Eommemarapves — tKJly 2&C to approval ap- 
plLcanta. Free packet and Hkta Included. 
W. 'Torgeagn, West Englewood. M, J, 

FREE — so Different itamps If you re- 
quest approvals. 3c postage. World Stamp 
CU.. Flint. M ich. 

1060 ALL DlffETcnt atamps fripn world 
61.00. CALalOgue value about 125.0Q, EfOfl — 
50c. DcMc». Bex 1D33. Milwaukee; Wl£. 



SPECIAL U. S. album— freer The "Pa- 
mbuk American" issue oJ the U, gpveni- 
ment is too new to be represent^ In reg- 
ular albums. WC therefore oDer a specif 
album for thete xx setlea. Mving the his- 
tory and aohlevemeptii of each fumous 
American under the stMce ncscrved for 
each atamp. Thin album can be completely 
filled at little coat. Jipit what VOU need I 
We Will send it free for ^ handling rX- 
DetUC. but btllv Ic sincere approval appli- 
cants. Approval Headquarters, Globus 
Stamp Compaoy. 2Eg - 4th A VC., New York 

City, Dppt. S61, 

WEST Indiea, British only,' ]06 dlfforohl 
6 I. 1 HP I banknote >. Satiatactlan guarantmi. 
Harold Bajnauth. BP* M7, Trinidad. 

B. W. I. 

325 DIFFERENT Stamps f catalogue ap- 
proximately (7.061 lUClUdlilg French. Ruui- 
sian pictortals, IDc tp applicants lor our 
iKont sharing appioi'ata. omdal Stamu 
Gamnaiiy. Department P12. Fairlawn. New 
Jersey, 

UNITED auT^ atamw on approviTi. 
Lowest net prices in America, Stamp Com- 

nany. DCPt. B. .Alb any. New Y ork. 

CHBIBTMaB SuageitlSB. 66 commemo- 
ra fives. Clark to ConnectlCUtl. 13.50. Fred- 
ei:ict GlttlnRB. Rolling Road. CatPd6vllle 

Maryland. 

BEST Ad we^S ever had I Fifteen year* 
advertising— but WO honestly think thii 
offer la '‘topa,'* Brychcllca, Nejd, Cay- 
mana Maiichukuo, Brunei. Turka Caloos. 
Brltuh Sblomons <CannlbaJand>. Everv- 
thlng 3c with approvals. Viking, tSO^-Z 

CUnCon Bt. PFCWkJya. N. Y. 

DEALERS' Lota — 'Wide MdortmeaL 
Gplendid value assured. 33.96-45.W. Bam- 
ple lot 6i.Od, Whitney Safford, Burling- 
tnn. V ermont. 

U. b7us^' G T-B and C 26^24 aixtv centfl, 
Lcn £4.56. Bhoenbaeh's, Bo* IfiO. station 
"G . " New Y ork. 

NO. I Id Different including Slam NIC. 
Approval aPOltcaiULa. World Btamps. 1566 
East 4ath, arpem y ft^ N. Y> 

DEALERS r PhllatelJc forms. Samples 
for stamp. Kecicrpiint. 3622- W GgdciL 

Chicago. 

UNITED Statee apprcvals. selected oppiea 
at reasonable pilcei. Write today. Semi- 
nole Stamp Studio, Box 4],€. Miami Beach 

Flarl dn. 

5C1 DlFPEFtENT Flhlaild 15 centa wiui 
nnprnvalfi. Pocono titamp Couipany, Dept. 

P, Box 5i2. 'Wrlkca-Barrc. P cjana. 

STAMP Wallet with £5 pictorials, air- 
mails, IDC. Approvals. Bu^ey. Ltldlow 

Bide.. DaVtun, <jhEa. 

PRECANCltL Approval. One cent each. 
M ailed wee kly. Qllmore, Otwftgo. N . Y, 

175 MIXED Stamps 5c r With approvals. 
Dawson. I3M-P. The Pallca. Gregoh, 
FREE 26 CammemDraUvex to approval 
ADPllcante. sawplt Co.. 257 Olivia, Port 

Chwttcj. N. Y. _ ^ 

FIFTY Different stampii iQc. AOProvolB 
on request. O'Brien. 764 Broadway, 
utJca. N. Y. 

1946 WHOLESALE Catalogue free— 
Eighty pages. Empire Stamp. Dept, 5. TNy- 

ronto. Canada. , _ 

35 BRITISH Colotniee. E« wVth aiwrovila. 

Well. B37 Agaute. Chicago. 

AIRMAILS— seven different U, S. Oir- 

molls 10c, Eliiea. Bowling G rech. Ohio. 

APPROVAL Sheets. Frederick s; Driver, 

461 Finan ce Bldg,. PhlLadelphla, Fenna. 

"SPAIN Goya Nudes" complete 10c. Ap- 
arovals sent. Je wel ls-, Tamaq ua . Pg ap a. 
SAAK W Diff. 'Vl.ta, Beltlnl. etV W. 

45, New York. 

62.00. £6.06, 610.66 U. S. free! DavlSOP, 
Box 54BC, Manohftster. N, H. 

156 GOOD Mlxrd forcigtli stamps, EC 
coin, Stan tan. Niantie, oonii. 

40060 'Varieties Available on approv- 
als UPL Large selections, low prices. 
Adulta only. PKelgwin Stamp ComDAhV. 
Vineland. N. J. 

GENUINE Hawaii 1394 pictorial. Samoa, 
etc. 16c with apprpvala. Alatalo. Mw- 
nard. Mass. 

BURNED Zeppelin r Big packet Includ- 
ing HLndmburg kcppellnl Uny triangle' 
Indq-China airmail; Mo*ambiqLie; Ltbciiat 
Canada coronation: silver Jubilee; Itallap 
Eaat Africa; Holy Lands packet (Palestine, 
Lebanon. Iraq, etc.) many others. To ap- 
proval applicants only So, Frederick M. 
Flite Co.. FtauUnaham, Masaachuaett B. 

U. e. --SO different. Including ooBirmemo- 
rativn, airmails, dues — with elaborate 
bargain, pricelist 16c. No approvals. 
ScLdenberg. Baroda, Mlch. 
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POPULAR MECHANICS 



































TRADING ?laii hrtd 15 different U 9-A, 
19th crntun' sUrntWI (or 1M mtJted u.a.A. 
and lOe, Bqjc 36fi, Dallas. TCKto. 

HUKDII&DS Of stAmvii. Trlanfil«. dia- 
riD-nds, alrinajl^, ttc. Ten cent$ to ho~ 
prcv&J appLLcanPtu Herotd. IQOX 1l$T. 

Wo^havgn. N. Y 

FRBEl IDO Stampa approval aPOSicAHtA 
oromtGlnc retorns ten dars, Postftse 3Cr 
l^orelRh find United fltatea It uo. Htnirea 
IIKW. Elmer a, iMA Washlnatan Street. 

Pfwton. 

STUPENDOUS orrcri Beianeor imosQuei, 
Turkey fObctisltli. Mtlavn (ferwiau& tKer), 
Eant tdend cOUhtr.v). Folatid (swlatowltl. 
10 dllTerent Chile. different Chli». 
to hcrprovitl ADDlicants. Knoon. ^ox 1331, 

Bristol. Conn . 

COMPLETE Seta; Belftliun, Llesfr- 
Antwerp exhibitions: Estonia, wounded 

soldiers: RoumanLa. asiatlan. Also 53 tUf- 
ferenC ainales, Nigeria. VictorlB, Philip- 
pines. etc. Everythin E &c with approve u. 
Stamp Service. S3-E Webater Avenue. 

Brcwkivn. N Y. 

EXCHANGE With cpllectors everywhere. 
Dline briniK list and aoDllcatien. Modem. 

Box aaS-^8. Mew Haven, Qann, 

SNAKE TrlnnRle plus dollar packet free 
to aoprovel apallcants. Dearborn SEAcno 

Co . 64$? Aberdefin. Ctilcago, ^ 

SOVIET RliEsia. 23 dillereni. Comblete 
sets and com mcmpratlVES lOo. Lutbery, 

Middletown. C-on n Eetdeu t. 

BRITISH Colonies. 5$ dl^or^^nt. Include 
ina tubllees. CaronatlDns. lH c?Tits with ap- 
provals. Ewedrll. 3038 Harrirt. Mlhneap- 

oil*. Minn. 

26 JUGOSLAVIA 5 c With apprari^. 

Knlyht, B-qx 3730, Portland. Oregon . 

UNITED States mixtures. The best 50c 
Tb.. S' lbs. i2,l>0p Can^a 711c. P'O-relfm 
31.0a. Misalon. 4511 North Racine, Chicago. 

NEW Low prices!' u. 3 Illustrated Hat. 
3c. CannelLa, 318 Palisade. City. 

N. J. 

unpicked HiKture; ^oc poainclE itro 
TJ. S. rrvemies on documenfs — lOcI Van- 

vporlits. Hyndman, Peniia, 

104 ALL Dllferent U. 3. l&c. MPtiJ&r, 

15^ a Waveriy. clncintiau. Ohio. 

LTNITCD Stales catalog pi leas. List. 

Wlpehold. W oodbine. Penoa.__ 

12 DIPPEIiENT Ur' S. 1882-1088, 3fi. 
Weston. Bo x 3B3. Ponca City. Ofcla. 

FREE I Complete zeppelln airmail 
With approvals. Rkedcll. Oreeiuburg. 
Penna. 



FREE 5 Trlanglejj. AoprovaLq. Send 
DCataRC, Foagenburg, Oak Lane. Fhlla- 
dclohlA. 



NEW Pan American set. Ecuador IDc to 
apDrPval tinplicatit:!;, Wilson, Box Z232, 
Tutan. Okta. 



354 MIXED. Good grade. Worldwide BC. 
Anorovalll. McCurdV. 2.545 Highland Drlvo, 
gait: Lake City, Utah. 

TMTERESTINO SI. 00 Value— 6c, BUtion 
*"C.'" Box 45^2. KamaJt City. Mo, _ 

20 different united Statia fr« 
(poatgge 3c 1 with approvals. Refcrencca. 
IjDuc. Saint Petersburg. Florida. 

AIRMAIL 35 Dift. Fc With boOtOValji. 
54 dig. 43c. Ho.vdaTK. Belfth. W ftBll . 

FREE: 35 Canndn. l»l* Wiir eel tap* 
nrovalE). Lee. 113 Svitherlaod. LaPorte, 
ind. 

GOYA Nude with 54 stamps. l4c with 
bpprovals. Pageboy Stamp Company, ^x 
382. El Monte. Calif-ornia. 

EIGHT Varieties old Dcccan 5c with 
aPOroyaiB. B ugl^, Aubu rn. N ehr. 

DIME A db?:ep^12 Did CanAdlatU IQC. 
Oarlock, 1018 N. Rampart, Loe Aneelea. 
caiir 



300 U. 3. commcmaratLvej. etc. IDC. tdOO. 
35c. Ar-deii, 828 Amsterdam. Now York 
Cltv. _ 

1004 MIXED Foreign,’ 2£c. Well w'crth 
sorting Tor VAlU.es. Flaza Stamp Cg. . Santa 
Be. H, Max. 

54 DlFF. Sweden Sc. Superior peony 
approvals. John Laumcn. Walnut St., 
Teaneck, N. J. 

COST A Rjcail dlattlDnd. valuable Bo- 
ll vlan triangle, etc.. 3c. Approvals. QlPbc, 
ItSST O-reenbay. ChlcgBC. 

OLO Vt. Pictorials, ten dinerent sc with, 
ic to Ac general aporovats. Lang. East 
Freet own. Mass. 

LET Us send ytHi our le appraval book 
of 1,040 different foreign ntamiK. Adults 
only. Philatelic Lobby. 34TAP Telegraph., 
BerkeleV Uallforma. 



NICARAGUA ''Will Rogrrs" airmail act, 
five varieties, complete. 5c with approvals. 
Bouchard. SIO Plte. Bonne Terre, Mo, 

AQfC For Out wondetiul one Cent ap- 
provals. Prospect Stamp Cd., 235 Broad - 

view, Toronto, Canada. 

FIFTEEN Dlilerent bird stamps. Ap- 
cr ovals. N . O r«iistrer t. _ Tra evton. Waah. 
U. 3. Mulure. i lbs. ti.tm, Halmgs 

etamn Cp.. New Alhnnv. Ind. 

12Cr^MKRrCAN 250. 125 FOTBlgtl SOo. 

ComDlemoiT&tlye albucn 8 'a'^sII 'S"” 30t 
Kenchftls. 271 Madison. West uemiwlead. 

New York. _ _ ^ 

5 THIANGL^^Grant diamond. 10 air- 
DiaLla, 5 unusual sets. 25 dlNErent U. S. 
Everi'thliLg onlv 10c with hpolrovals. 

Stamps. E. Rochester. N. Y. 

NUDE Beauty, largest mao. 15 dilTercht 
U. S.. foreign I4c. Story Service. Olcuces- 

ter. Maseachucsetts. ^ 

54 FREE, Catalogued El. Album 3c. 

BUILarf. ^3 Winter Hill. Maas. 

311 mIxId' Bmiah. 21 different Den- 
mark, set new Iceland, 32 mint Russia, 
ecE UzechoslovAkla commcmoratlvcs. 24 
different- Canada, ten foreign airmails. 34 
different umiaed French Colonies. 103 dif- 
ferent fmeigii, 37 different Czechoalpvakla, 
32 diNeient Argentine. E5B9 stampsl. 1.004 
HilMde fflnesll bLngea.j ail postT^ld 25 
cents stamns or coin to geuertil foreign 
approval appIloarLts with references. Rlll- 
eJde Stamo Shop. Box 937. Binghamton. 
H, V. 

35 FAMOUS Statesmen of the world. 3C 
with approvals. Tlove Stamp Co.. 974 

Weatmoraland. Lofl Ang ele s. C alif. 

FREE-^ICM) All different stamp wallet, 
perforation gnuac, 3c Lo approval opdII* 
cants, Oerdon ^lamp Company. 875 Marl- 

bnrmjgh Avenue, D^lrqlt, Michigan. 

BRITISH CEjIOnlals. 75 different 14C 
with approvals. ■^"Crescent stamw. ' Lcn- 

don, Canada. 

OfGAjNTiC RiAtnp mounting outfit eou- 
alktlhg ol stamp tongs, watermark detec- 
tor. perforation itauae and hingen only Sc 
wfth. aPDTOvabi, Kaybf Rtamp Company, 

nm Penn. Avenue, Pittfiburah, Penna . 

CANADA'S Three largest. I4c. i„a3t5cicT 
I2e. Dufort'S. 4+pa ChoteaubnaiMi. Mflu- 

treal. Canada. 

loa PERAK. Slam. Manchukuo. etc, 
Frea. Foeelsn approvals. Lea. Bridgeport. 

N. Y. 

M RAILROADS. Bhips, etc, JPc, Ap- 
provals.. Buchanan. 347 Ea.st 23rd, New 

Yprk. 

FREE Rou mania somloostal aviation 
complete tc approvaJ applicants jndoalng 
POGtage. Watt Sochor, ll4 Glen wood Ave- 
niie. MeTchantvjlle, New J ersey. 

10 BEAUTIFUL Stamps 3c. Approvals, 
Stamps, 5Ep$ Dglmar. St. LmiLs. M p. 

FREE-^ott'a 1941 catalog. Bend 14c 
for 75 diJT. British Colonies, Approvals and 
detgiLa about aniqzlria offer. Mann's, 151 
Huasflll Bt.. B rooklyn, N. Y. _ 

COLLECTION B8 Dlff’ Balkan. Near- 
East stampa--8c with uppruvals! EuxOh, 
Valley Stre am, N. Y ,. 

FREE — W'arld's only octagonal | eight- 
aided 9 set and 2E different Jnunnicse plc- 
turlala to unufdval applicants. Chgrtee 
Cleave] and. 844 North Humphrey. Oak 
Fart, lillncls. 

UNITED Btates gporovBls — At half cat- 
Al-ogue. Iretop. Box 92. ■Station “A." Lm 
Angeles. California 

FREE— 12 Dklferent from Roumania or 
C*echo or Fcland to approval applicants 

only. R ei mers. Fort worth. Texa s. 

TRIANDLEB, 13) Free With appravals. 
Cheater. Box 5iP-P. UUC e, N, Y, 

DirrEHENT 20c; 604, S&t: 1000, 
SLOO'; 2,400. 83,D0. Fred Onteil. S34 79Ul 

»at._^BrMkmL 

5D DIFFERENT u. £. to Approval apulf- 
cant£ onLv, Sc. Theodore Slevetii^. 357$ 
Maryland Ave,. DptroU, Mich, 

Low Priced U. S, approval*. Postage 
paid both way%. Kaiser Stamp Co.. 342 
Hurley, St. Paul, Mlnp. 

WORLD'S smalliaa aifmail— laraut 
map, diamond and triangle atamos. free 
Stamp magaxlnF. magnlAer to atudy atamps 
with large packet of atamnv from scarce 
Countriea. big bargain 5c with. apprOVala, 
Cftpj^ta i EiAtnpg. Llui c Ro ck. Ark . 

SCARCE Diamond airmail! Wonderful 
backet 115 dirfcrcht from alrahKe coun- 
tries. BrltJkh colohlee;, Haiti. Tasmania. 
Pictorials, etc. 5c to approval appHcanta. 
Reliable Co.. Box 134. Dept. 3. Church An- 
nex. Hew York, 



BEND PadAge for free United Stutes 
price Hat, Stanley Glbbom. 38-P Park 

Row. Haw Vork, 

5ft DIPPEHENT, Finn U. 0. thClUdlitf 
pcrfDiratlon gauge. lOe with approvals. The 
Stamp Shop. 809 HoliAdd Bldg.. St. LOula, 

Mo. 

UNITED States: apeclal to new aryprovat 
opoUcants; fourteen different postage dues. 
IDc: twenty different revenues, iDc. South- 
ern Stamps. Box 70M. Miami, Florida. 

FREEl Potty Express seL f facsimiles 9, 
FoataAC 3e. Roberts. 44B Shearerbldg, 

EJuvty.^.^^Mich^^^ ^ 

DlffEreiit tVinPglca only 5c to 
&ouroval apolleai9ts. Totham Stamp Co., 

SpnngllcldfEID., M4M 

FOUR Star anm'ovalsl Nothing like 

thcpLl write today. 312 mixed U, S. ibc, 

Kc-iaete. Tucson, Arizona. 

SOUTH American— 1D4 dilTerent IQc^ 

Wit h aop rovala. paj ^S j^llver^ Uke. ind . 

airmails And commempratlves. 25 dlf- 
fprent, including Caluinbfana. Panama- 
Pacinc. Edison. Eeppciin. etc., only 5c with 
exeeptionally flne United Blatw and for- 
eign approvals, Marco Sump Co.. Box 
ftjfl. B a n Francig e o, CAiif. 

FREE! Austeia war sat. POEtaao 3 a 
W iliiana, 404 Atcherijldg. Bav City. MlCti. 

'WEEKLY Stamp magaElne, thirteen 
Werka. 14c. Stamp Journal. Kalamazoo, 
Mich. 

540 DTPFBREtir JOC, Big Boprov- 
ala. CovErt Stamp, 39 State, RgchBster, 
N. Y. 



Canada 140 DHTercnl 25c — auDrorala 
fill couutrlas. Lis Lb. tfictorifi Stamp Co.. 
London. 4. CBnada. 

PENNY ADoravHl*. that satisfy. Noll 
Qronberg. Bax 544 l-P. PhUudolphiA. 
Penna 

25 UNITED Btatea. Including M and ts 
stamps. frBE tp approval appllcantRr 
postage. BroWillO Stamp Shop, FUnt, Mich. 

SMOKY Mountain commemorative shm. 
largest U. B. stamp lasued. and 33 U. 3. 
Including eommemcfatlv-ix. airmail, rev- 
enues. etc. CatalofH 73c— To aooroval ap- 
plicants for 5c. Ctirhan Stamp Company. 
Gluiiceflter. Maaa. 

WROLKSaLB Dealer's catalog. IIIlis- 
trated, Poslago SC. Frank's. 4940 Chal- 
yrCve. BaltlihCfc- Md. 

WHOLESALE BupplGmenta to deolsnl 
lor 14c postAffc. Hundreds or bartaliu. 

' Grossman StamDco. 142 West 43ud, New 
_Yotk. . _ . _ _ 

□ fANT Packet'^ all different from 
Africa. ScuLh America, Asia. South Sea 
Islands, etc. Includes world'a smallest 
stamp: trlancle and dlamond-ahapod 

stamp#; animal stamp*. Nlcarngiia "Will 
Roaef*"’ airmatl; many othora. Also packet 
17 different UnltF-d Bfatira I cataloging 3fte> 
— all ohAolete, Including M denomination, 
rammemoratlvea, etc. Total catAfOgue price 
over $5,441 Everything for only 5C Eo ap- 
proval aublK'dnUjr Mystic stamp Com- 
pany. Dcpl. 80-N. Camden. Hew York. 



nOBDIES AND COLLECTIONlf 



Match Book albums — no paate needed 
— make awelt ChrkstmBLS glfta. 75c and t2 
preoaid. UalChleSs Album. G, €,. P. O. 
Box 130, Hew Yark. 

COLLECT Rarltl'eii. in union buttona, 
Twenty dlffepeiU. ob^^olelc. tl og, Adama 
Curios. Box 251-P. Flint. Michigan. 

WANTED Old cldarctle card*.. Write 
Bray . 1127 J actoo n. -Eas ten. Fenna, 

GRAND Christmas glftsl 25 different 
ractua plants, 82. BuialLa Turner, Azusa, 
Calif. 

PACIFIC Ocean Water, sand. Souvenir 
vial Pftciheo. MWi* Beflch. OaUforpia. 

MATCHBOOK Cover albums. WTlte 
Adams Sftlca. Deot 35. Btate To wet. Byra- 
cuae. N- V. 

LISTS, 440 Match cotketom. I4c. Rghisr 
Bureau. Hawtho rne 0La.. Chicago. 

EXCHANGE Voiir duplicate stamps, 
match cover*, etc. with collectors every- 
where. List, swanoer.s. dime. I Mention 
hobby, i aecretary. Bax 31’g6. Denver. C olo. 

MATCH Robk hobby. "Bulletin'' mem- 
bership blank, stamp, B-lllI, Roehester, 
N, Y. 

UNUBED Book match covers, 104 fill 
different, tt.44. Free list. Charles Edet- 
man, 131 ic Eaat 84, Cleveland, Ohio. 

HOBBY Books — Latest titles — Bargain 
Catalog free. PcroLLlar Mechanic*, 633 
St. Clair, Chiraso. 
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CAMKAA^. PHOTO SUPPLIES 



CAMERA-S And snppiiea. I'ree Ulyatrat- 
ed ll:;ilnii: FvciiyLhinE photoirraphlc 

— atill and movie cdmcra£.. films. IrUsU— 
at irEimendoua savlnirs. Hundreds Of bar^ 
Raj ns, new and used. AJl auarantired. W« 
take vour old camera or Oduilfrnrat In 
trade. Write now for lour free copy of OUT 
neWe-st moncy-snvLnfr barRAln bOOk^llUt 
out! Limited edjllon. Hurry I central 
Camera Co.. fFholoa rapine Heartnuartera 
Since So s, wtiKiAii. Dent. L-i$z. 

Chtcaco, 11|. 

MAKE Money wLtti your camcrO! TtlOU- 
aands of dollars paid for lUctuns. Our hit 
13A pajre book tells YOU what to shoot and 
whore to acll your plctura.i. Complete In- 
lormiitLon on S.OOQ different buvers Of nho- i 
tokraohs. Arranged by market and aloha- , 
tartlrally f&r ouick referonM. Have fun. ' 
Make money with vpitr olctiireA. ^nd &4c 
for TOUT COPT or wrjte for free details. 
Photo Markets , 11.2 EirchanR-e Place, Han- 
over. Penna. 

MAKE Money in nhdlOKniphy. Liearii 
quickly at home. Easy plan. Previous ex- 
'[Krience' undecessarv. Common sehool cd- 
UCAUem sufUCiOEit. loicrcstinH booklet and 
requirements free. American School of 
Photoentphi'. seoi Mich titan Avenue. Dent. 

3435', Chtcagg. 

6PEED-0-CXJPY CrcuUdalaM fOCIUlOR 
attachment for Letca. coiuax. aveus C-4 
and C-3. B^nd for literature. D. Paul 
Shull. Dept. FM-12, 340 3. Union, Los 

Angr-lea. 

VICTOR No. 3 F 2.7 t73.50. solind pro- 
jector i34T.ao. univcx. Kcvi^tone, etc. 
Terms arranaed, free literature. fiiiJk 
Alma. prpesaainE. Corona Laburatprlea. 

300 E . 34. Er maklyn. N. V . 

J^LARCER il.fia. Enlai'EeJi eiRht tinjpfi 
sice of amaU iteRallvea. Fully Ruarantoed. ■ 
Paramount Sales Company, so Dudley 

stre et. Boston. Mass. 

CaBH For used cnincraa and equipment. 
Oordon'S. 1B3-C Madis on ,__ChicaEO. 

CAMERA HepairinR. Bellowa made to 
order. ishuUers repaired. Bellows made to 
fit r]] standard cameras.! united Camera 
Co., I n c., A-liJ5 B e I mpnl. Ch i caffO . 

BaS3 Savs: shrewd buyers, write Bara. 
For 30 years hn^adquartera for everytliinK 
in photoflraphj, 72-paRe BarnajnkTftm 
No. 343 la IntcTcstlnR and few. Write lor 
your Copy. Don't trade until you wiita 
BAits Camera Company. Dept. AG, no 
Wp.«tt Madiflon St.. ChtcAflo. II I. 

HAVE Vou a camera? Send ten eehts 
for recent nttmber of our bia RianaElnc, 
showinir haw to make better Picture^ ana 
earn money. Amarican Phoinm'avhy. 11$ 
Camera Heuae. B oston. 17. Maaa. 

CAMERAS. FllmH. paper 2Srl- to 35^ 
discount ParAmount PhntO' DEvislon. 327 
East Wnd &|. , New Vork . 

PHOTOGRAPHIC Books— Latest titles— 
BarRain eataloff free. Popular Mechanics, 
$33 St. Clair . ChicaRp. 



niOTO FthlSlilVG 



3SMM. RolU fine aroln developed, va- 
porated and enlatRcd. for Jl, 

Guaranteed; minimum 2S, “EleetrlC-aye" 
breCLslon. DcOkled orinLs. Embused mar- 
Rin and date. Free mailers. $ ewposure 
iqIIr bpautlfqllv finished lo fr^e album. 
Z5e. Sat Liif action Ruarantaed or money 
back. Mallbuk Film Service, Box 5440 A. 
ChJeapo. 

TEcHNiFiNisH — jSinm,. 3fl Ekbos-tire 
rolls includLUR “Mereurv" fliie Rraui d^- 
velDOL'd and perfect] v enlaracd to 3" by 
i''' slo«3T prints. 85e. Wcw. ekcluslvc 
methods and equipment malce this low 
price possible. Cartridge reioad^^d with 
EUStmAh Flits X. 30c. One dav aervlce. 
fiatlsfactlon Ruarauteed m money back. 
Write for free uialtinE bRks and infornin- 
tion. Teohnlfiriish Laboratory, 4tll-M 
Brown St. , Rochester. N V 

Vo REPRINT3 24c Hundred reprints 
tl.OO. Rails developed and lli prlmU or 
A nrillts und 2 cnlaritcrucnls — S4c. Mercury 
BtudiOS. Dept. L. 109 N. Dearborn, Chl- 
eaEO, 

FREEI Best snapshot on attraoCiye pho- 
to tamton wllh 1$ orlnlH each roll 24C. 
Beautiful npyelty prentlijms. Novel-Ad 
Co., BM-3327 Worth Ave. . Chicago. 

THIB Ad worth 1 free ohpto Christmas 
card porsonallxed from your own snap;ihot. 
Enclose this ad with yuur neRstive and 
send tn us. We will return immediately 
your b«Rutaful free Christmas card with 
Illustrated folder, shnwtnE choice of styles 
34 for tl. Ho obllRaElon. Mall-N-Bsve. 
Box 310-29. Quincy, Muss. 



8 ENLARGEMENTS And films devElOpOd, 

J 18 siXe or smuller, £4C CoId. Special affer, 
eiiolose thiA ad und neRatlvo for double 
volAht hand colored enlamoment fr«, 
EnlarRO Photo. Box ^1, PM, Bsja- 

ten, Masa. 

IDEAL Photos boautlfuUy hnished. wide 
border deckle cdRcd. ZSc per roll of 8 And 
free enlarfrement. Christmas Card folders, 
calendurs. Bend nexRUve and 25e for sam- 
ple of each. Ideal Photos. Box 3245. pRt- 

er.-jon. H, J, 

EMBOSSED Christmas cards, loClUdlnR 
envelopes, from your own negative $0c 
do^O, Minimum 4 fur 34c, Film Capitol 

aervicfl. Box 404. Roch e ster, Ne w York. 

20 REPRINTB 24C. 100—11.00, RPU' di‘- 
velQOed 18 prints 24c. 8x7 enibfRements 
inc, 3— 2$ c. H ftrdfikoff. 4 Maywood . .illln^flii 
enlargements From neRatlv-es, Bve 
5x7. 24c fcoinl. Garrett's. Pittsbura. 

Kansas. 

PHorOCRAPHV For pleoaure and prodt. 
Prepare for profitable bualneas or lasclnat- 
ina hobby at hame. Common acliool edu- 
cuilon sufficient. 'Write for Informalign 
and reoulrcments. Amciioan School of 
Fhotoirntph.y. 3S01 MlchJRau Avenue, Dept. 

344$. Chicago. 

FREE: To Popular M<idhani« Ttadcrsr 
Any roll devclpped, 16 Aparkllnjr Nq-Art 
neverfado enameled prints plus two beau- 
tiful Hollywood enlancements and two free 
Leathertono frames anly 24e, 70 reprints 
24c I 100 — $1.00. OvemlRht aerrloe. NuArt 

^_4dl05._P-39^ Dos Mo ines, la. 

'enlargement^ At TOUT brlM. Finest 
'Work. Individual cpcnpgaiUoT) eai^ liesa- 
tlve, 8X10. 2001 11x14. 40c. Earl Lehman, 

1IP7 Broadway. New York City, 

FINEH DDuhle weiEnt 8*10 enlarffementa 
3 for 50c. Send neRatlves- Lee PhotOtS. 
P.O. BOJt 2053. ChicaHO. 

SIXTEEN Prints. Roll develoo-edr-240. 
81.00 enlaraement coupon and favp^te 
movie star'k nhutp free. HollTtints. P-1340. 

Hollywood, California, 

ROLL Developed free. $ deokled 
prints TOC, Reprints 20 each. Eos Lorn 

Photo, 55 Myttlo Ave,. Danb urv .. COrul. 

EIGHT 4x0 Enlarged prints, or LG reflu- 
lar i3Tin.Cs. from your roll. 24o. Sunbeam ; 
Film Service, box h- 870. L acrosse, wis. , 
FREE Trial — 1$ aparkUnR 'Lifetime I 
nrlnU. three lOVcly Hollywood enlarxe- 
menCH. and free Leathertone frame with ' 
roll— 3$e, ag recrrmts 35c; lOO— ii.oo. ' 

OvEiniRht SEivioe. LifotoitO SCildlos, L-39, ! 

Pea Moine s. Io wa. 

GUMMED, P^rfprated. Stamib-Sl2e oho- 
toRrapha. NsRaLive iinDEcekiATT. ItXI— , 
&1.00. 24 — 40e. Wardwoode. MP-1. WrI- ' 

ilnCfprd. C-onneCtlcat. I 

T'WELVE Beautiful deckledEe enlarnr- 
ments with roll developed 24c. 13 c^rv- ' 

laritemiCnts from nenatlves 38c, OvemlRht 
aorvice, Llfetone Studios, X-3&. Dcs 

Moines, Iowa. 

FREE Beautiful album with cellophane 
enveloncs nlua roll devcloucd and two seta 
of prlntfl, 24c. Same-day sgririce. PhO-T- ' 
Phn, Box 34-F&, HlRhland Park . MiCh . 

TRIPLE 61»e pictures Ifom every noRa- 
tlve. 11 $ slae entaraed 8x7. 130 enlarRcd 
4x6, 137 enloTRed 3'iiX4‘,L, inbetwoen 

slzea ojilarRcd proportionately, triple Sise, [ 
3 ckpoaurc rulls developed and 3 trl^i aIe^ . 
olcturea. 3Sc. 1 3 exposure rolls, 38c, 1$ j 

exTMMure. loo. All reprints. 8 triple tlze. 
2ic Trl-Plex Photo Service Co,, Box 369. ' 

SttP Francisco. 

FOR The discrimliiaLinn amateur — B Ex- 
posure rolls, 3 prints each 34c- Miniature , 
rolls cnlarRed 3 tn 8 times. 3 expemures , 
24c. Ifl exposures 60c. 38mm. 36 exposures, 
3x4 cnlamementf! Sl.OO. Christmas cards 
from TOLir neRative, embPS-'Ved. deoklCd. 16 
for 49c, sumplc 8c, Unexcet]^ quality, 
prompt service. Paramoun.h Photo. 327 e. ‘ 
g^nd Etreet. New York . ' 

ROLL Developed 1$ prints, or 8 prints. 

3 onlarRcmenla. or S — 4x6 enlaraemcnta 
25c. Credit tor unprlnlAblc iiL'RaLlves. Re- 
prints 2c, l(K»— 81.08. IndUdc this ad for 
free surprise. Peerless StUCHO. Great 
Northern Bldff.. Chicago, 

PRINT Vour photos on fabrics, cards, 
etc., uee any uecatlvo. No eSpCrlcncc re- 
quired. Complete outfit 41.00. Trial alEC 
280. Lynmotc Co.. 1869 West 9th. Urook- 
h n, N. Y. 



FREEf Eiicht ehromlam finish enkre«- 
mrnts with every roll developed, 24c. Same 
day aervlce. Giant FoLOfi. BOX 632, Lin- 
coin. Nebr.. Pont. PM . 

Develop, print, eniarxe Tour films. 
Start own business, aimpllfied, easy In- 
struetJ-ons one dollar, Fred Carpenter, 
Box 764. Hamlin. Texas. 



24c COIN — 2 Sets Velox prints 8 expo- 
sure rolls. Free malllnR baas. Dixie Pho- 
to. 163$ Buena Vista. MinmL Fl orida. 

ROLL DevelppEd and S beautiful en- 
lArflements 2 to 8 litnes Lamer — hlah rIobs 
^ eckeled edpre. Any 8 exposure roll 2fic 
coin. Reprint enlarflements 3t each. Alden 

FhoEofl, 94-B Aator 6ta ., Boston. Ma£s._ 

OVEEtSIEE Prints. Your roll doveloficd 
and 8 ovef^lxc prints 38c: from tIG. llfl. 

1 or 127 Mxe nesatlves you receive 4x6 Inch 
print*. All smaller *|ies receive 3ijx4'.^ 
inch print*. Reprints 3o eacti. ‘Ovemiriht 
Service. Pacific Photo Bervlco. Box $G$. 

Han FrancK c o. Ca lif. 

ROLL Develop^ 3 prints and two sn- 
lantemcnts 24c. Beautiful photoeraphic 
ChrlstiniLS cards or calendars from your 
neRatives. 4 for 24e: 17. 81.66. envelopes 
Included. YouPJJ PllOl.0 ecrVlCfr, 405-C. 
Albany, H. V . _ 

FREE J Profesaipnal 4x7 epIarECmcntS 
of your O'wn choke. 2 Ruaranteed seta of 
prints with your roll film developed— all 
for 38o. on dnal order cnlv. Aro Studios. 
Dent. 13, De* MalnfiB, Iowa , 

104 REPRINTS tt.6D. IIG or smaller 

Rfix Photo, Ogden. Utah. 

ROLL Developed, 1$ Ruarantced nrSiita, 
oularkemcnt coupon. 24c. keprlnta 2c 
each. Bav Photo. 838 Broadway. Bayonne. 
N. -J. 



OIL ColorlnR uhotOWraphR: a fasclnatlnR 
hobby or profitable mwlncss, Lcarti *1 
homo by Eoay simplified method. Previous 
exPCrlCiiOc tirmecrsaary. Send fpr free In.- 
Iprmatipn and reaulremcnls. Hatianal Art 
School, 3G61 Mlchlean Avenue, Dept. 343T. 
ChIcasO. 



FREE — One roll devcioccd and prtnited 
free. Just to Ret acquainted, we will beau- 
tIUilLv develop and piinE your flrxt $ to i$ 
exposure roll free plus 8X7 inch enjarxe- 
ment free, alsq xensationjU. new foldln? 
folio to frame your prlnla, all free With 
this ad. fEnCloslnR IQc lor handllPR and 
mal II PIT appreciated.! Dean Studios, Dept 
1 039, Omaha, Nebni ska . 

IMMEDlATS Bervlec ! Plcturea retUrhed 
same day order is received. Bixleen (cuar- 
an Iced decklcd-cdxe prints from roll. 3So. 
One colored cr two pl^n enlarRements 
pluji 3 deckled-edde Velox prints only 25c. 
Sped all Coupon for 8x10 enlantcment 
Riven with each 38c order. Any 3$ exposun' 
38mm. film fine-kroin davsioped Vaiwrate 
Treated and each xdOd negative enlaraed 
to 3x4 on dcckled-cdRe Velox paper, ohly 
tl.OO! Reloads: 3G expoaure, 80o; 18 ex- 
posure. 38c. 3x4 deokIcd-edRe rEprlnta, 4« 
each. 24 hour aervice. Details, sample 
and tuaflriE free on reqcieat. Amerjumn 
S^diOs. Bo x 51. LaCrosae, Wig. 

DOUBLE Size prints. Rolf djevclpDCd, 8 
prints all enla'TAed tn nearly postcard sixe. 
£4c. Willard Btudira. Debt 34, Cleveland. 
Ohio. 

ROLLS Developed and 1$ prints or 8 
nrlnta and 2 enlarRements — 25c. SGmm. 
Folia develooed and 36 3x4 cnlarned piinfa 
tl.W. 3x4 reprinta (rom mlnlatutc ne^ta- 
tiVBG 4c each. Mercury $tud.lae. Dept, M, 
106 N . De ar born. Chic ago, 

ROLL Developed and 6 lustrous, natural 
finish, permanent Vetox Rlossy orlnts. 26c 
— reprints 3c each. Fotoprlnt Service. Box 
I, Roanoke, VlrgiTlla. 

PROMPT Bendce— OuAlitv work; 2 beau- 
tiful doutalEwelRht elooa cnlantcmenLa, B 
CUarahLecd pcverfade prlnta each roll SSo 
Eic^-l Pbotoa. DalbUPUc. Io wa. 

finer Finishing soeclals 25c. 5 — 8 ex- 
posure rolls developed!, your ChCiC* — 18 
prints or B prints with 2 prof c,qal pna] en- 
larRementd or 8 orlnu and one colored en- 
Laraemcnt. GcnuLuc nationally known 
Moentone snpericr pualltT. Moen Photo 
Bcrvke. 431 Moen Bldg,, La C^ o a.^e, W H. 

CANDID Special. 34mm. rolls cnlareed 
to 31!qx4i^. SI. 06, JSmm, rolls QPC. 
3 '.'4X4'.^ reprints 3o. Brown Photo Com- 
patlV. ] 910-8 1 Emfrx un. Minnennol la. Minn. 

One 8l?X8l^ Plate stLcLk enlargement or 
one 4x7 hand colored cniarRcment with 
each roll dcvelcncd and 8 prints 25c. 36 
exposure roll develoMd and 36— 3'*x+'i 
CUlurBements 11.34. 18 exposure roll 78c, 
Vld&r, 33 ^P_ Hennepin, Minneapolis. Mlnp, 

BEAUTIFUL EnlarRement from each 
picture on roll 25c. Cut Rate Photoo. 
Dept a-4. Janesville, w is. 

ROLL Developed, 18 Velox prints 
Dividend coupon, ifl Velox reprints 25o, 
Willard Studios. Bgx 34^4-A, ^evclaild, 
Ohio. 



TWO Beautiful nrlnts from each Pic- 
ture on roll 28c, Twenty years of satis- 
fled customers, Quick etrvice. Lens Bho^ 
tos. Dept. J-4. Janesville. WES. 
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POPULAR MECHANICS 





































ROLL Pt^elDPEd^je fumrsTitBeil orinta. 
ti7a couDoni! pn enlarflenieata. 3S'& Smart 

Phato. Wincpa. 

PROMPT BrrviC«l Rplls devEl'd^ctl. two 
VcloK nrluts each ne«atLvc 35c. Hendt 

Stiidifa. Harriahurp. Pcnna. 

10 lifetime Priota. 3 aparkhns Hany- 
'wood enlATKiemC'n ta each rpll 31 ±4^ 

S rintg- lOO— il.BO. Finished 3 houfl. 

j ether Ovemifiht Studio. Al^ 

bany. Wla. 

ROLLS DeTCloped. two wLivta «acb uid 
two fCGt enliiftement coupono, S5c; re- 
prints, Zc each: ](Ki or more. It. Summcrv 

Studio. UPH>hvi]le. Mo 

TtfREC Prints «acti Rood nepatlve In 
roll 35c. Reprints 3c. Fred D. eastman^ 
Rode. Jowa. 



MOTION riCTtlllE^ AND BOUND 
EQUIPMENT 



SPECIAL. IW P«t ISmm, Ortho fllm 
includlhs processinn ti is Write for Iwr- 
icalh price ILit. I^Pt- PMS. Morriaon's. 43 

F ravlnce at.. Poston. Ma as. 

FREE I 33 PaRc oataloRue nationally ad- 
vertised movie cameras, prajactors, fllma. 
accessories. Payments lav as 13.50 month- 
ly. Deht. S3. Don Elder's. 130 RoylstOh 

Street. Boston. Mass. 

MOVIE Dollars an farther I Fltm;. new 
and used cflUl&ntent. State your needs. 
Amateur Mo^lC Supply. BOX 41, AlldUlPPa. 

Prnna. 

FREE — Brnm. Film rental cata- 
Joer. Low rates, Bhtpped an^‘whcre. Send 
POitaire. Lartre discounts on sliRhtly used 
cameras and projectors. Nationsil CinGma 
Service, 71 Dey Street. Hew York. , _ 

look I Natural colored art films. Lists 

free, Bo]{ E3, Cincinnati. Ohio. 

RELIOIODS Films. t€mm. sound. 

acreenart. 735 7th _Aj e.. Ne w York. 

UNUSUAL Art cfttalon: sample film 
dime. Erwlne's Lahoratorios, Allentown. 

Fenna. 

"HER Holly wood Teatl" Send for Jre« 
IlstUur. StartllnKly "cLLffercnt'' nilfiS, POC- 
Itlvel? uncbtainabl# elsewhere. Sample 
artlsUe film lOc. Sensational Films. Box 

15134. Hollwood. California. _ 

art Bamide. Iticl other kinds, lis^s free. 
OoQdwill Coinpani\ Jackson. Tennessee. 

■TUIiRET-LENfl" Palotnar titler for 
Rood tltlEis, closeups of nowers, jhaects. 
small DblBCts. indLvidUAl Utler lor cacb 
make end iityle cine camera. Film Sik- 
claUlea. PO. Box iiiP. El Monte. Calif. 

OUTDOOR Film lOD ft. I0tnm. ii.ss. 
Z5 ft. double Bmni. '03c. Process] nii Includ- 
ed. Froiectora ti 00 UP. Free harEaln lists. 
Home Movies. Box 314. Easton. Penna, 

LEARN Theatre manairement, projec- 
tion. BJr ppportunJtles. Free cataloe. 
Otvg RRe. Theatre Institute, KlmJra. W. 

35MM. Odd reels 15C. sound 31.00. PrC^ 
isetnra. B&vare-se. Wo pdcim Lak e, N . J. 

LOW Prices Oh mpvle titles. Whltsman^a 
IBrnm BervlM . aiz _E, 7th, Clovis. N. M. 

ALL-AROUND" Reflector company's 
new motion picture reflector Ruaranteed tp 
Increase Screen illumination 40 'T. 10111 

EuciJd. ClC Vria nd, Q hin._ 

OREaTER Home movlfis. ■world! news, 
aports, travel, fuu cqjtoona, npvelties, 
fimm.-lQnim. Send postcard for list. Film 
BpcdaltiCs. P.O. Box IIIP, El McatA, 
California. 

OET MoruII's Xmas News free. Many 
phoLoRtaphlc liarffains. l0-35mm. sound, 
silant equipment. LarRe aeiectloii. low 
pricaSi B-H, Victor, R.C.A., tJeVry, 
TradDs Aj^vpted. Easy tacirus. Ua«d Aim 
aubjeots from $5 for 400''. 0-lfl men. lU 
brary servos U. S. Catalans free. MoruU's, 
64 West *6th. New Tfork. 

JOIN Now. 3 and X$ mm. Casllc fltnu. 
Movie a Month AsaaciaUon. Box 526. Rey- 
nnldsyille. Penna. 

ART FUmi. Bauiple d:ime, Titles word 
3c. Bound 50q. Uaed fllms S6.QQ 4Q<i feet. 
Bulk htiii 100 feet il.OU. ProccasInR 50c. 
Artcralt Laboratories. 1219 East Sth Ave.„ 
Qary^ In d iana. ^ 

BELLIND Out Lists 3c. Clifford Hoff- 
man. &T Broad. Albanj'. N. Y. 

Films silent and sound. “All 
subjects'' Bold- rented -exchapRed. Bar- 
Rains in equipment. 400 foot subjects sold 
at $5. Free Illustrated tmtAloiiue (with 
sample art lOel. Garden Film. 31T West 
^th. Nc'w York, 

SAVE 60^ On mavlc Aims. Blamp lor 
aampte and circulars. Oenera Company, 
Davenport, lOwa. 



BA8B Bays: The new Revere double S 
camera at 339.50 with F^3.5 lens ts a 
honey. The new Revare projector at 669.60 
Is nreat value. Both described in our new 
catalog No. 345. fi4 paRcS. Write lor Jt. 
New RCA Model PG-lTO 16mm. sound on 
fllm projector is ready. Qreatest 6300. OO 
value. Literature OP request. Write Cine 
HcaduuartctE, Bass QAtnera company^ 
Dept A, 110 west Madison St.. Chicago. 

111 . 

OUaRaNTEBD 6mm.. 16mm., 34-hoUT 
rei'eraal. proCcsGlttR. ESO-B. 3945 Central, 

KanM5_Clty. Missouri. 

ART Films, Bample, dime; catalog free. 

Clneart. 4aa4 Lincoln. ChiCARp. 

ART Pilmt 6AQn,p]Q. catalogs. Rltt offers, 
dime. Parisian, 4B28-A HhCQln. Chicago, 
lOMM. VELOTEJC, Perfect outdoor film, 
106 ft. rolls II. 'B5 IncludtnR free proceasinR. 
sample free. Velotex LaboratOrlw. OflQ-B. 

Gary. Indiana- . 

MONEYMAKER] "The World's Qrtat- 
eat Passion Play." IGmih. and 35blTn, 
Gpeolfv suund or silent. Rent or ouTchase. 
Superior than Oberammerntu dIav. Hem- 
enway Film Co.. 3'?F Church Street. Boa- 

ton. Mas.*;. 

15' 1 TO S5<k Discount on still or movlo 
cameras. Free circular. Fa-ramounl Co,. 
327 E. 03nd St., New York City. 



RADIDH. SUPPLIER. LNSTRUCTION 



DO Your Owit brPadcostinR With. MysHC 
Mite. nrectalon-buSU traiuimHter. com- 
pletA with microphone 63,96. No wires 
connected to radio Clear pIcIcuc. Hun- 
dreds of us«i. Money-back Ruarantea, 
Write for buUeUn PC- 12, Olson Mfir, CO., 

363 Woostc r Avc.. Akro n,_O h io. 

ANY Radio circuit S5c, Opacity manu- 
facturer. model. Supreme Ehibllcatloos., 
37S? West l3th ChlcaRO, 



BONG WRITERS, Write fOr free booklet, 
Profit sharLAET plan. ALUed MUSLC. BOX 

5QT, Clhejn na tl,_ Ohi o. 

BONO Poems solicited. A different prop- 
osition. Richard Brauahton. Sioux Falls. 

a. D 

BONGS Wanted! auaranteed publlca- 
tiou without charae. Detaila rushed free. 
Rainbow Melodies Music Company. 1569 
Broadway. NeW York City; 

WANTED! OrlRlnal aonR poems, Rich- 
ard BrotbGrs^. 24 Woo ds Building. Chicago. 

eONO WRITERS! ' Poeiiwl mel^el 
AmawlnE pffeL Hlbbcler. C-5. 2157 N. 
Avers. Chicago. 



ORIGINAL Music composed to your 
Words 65. Bond recorded, printed. RerI- 
nald Belcher. Chatham. New Jersey. 30 
vea rs church orR&n iRt, 

SONGS. Poeins comldtircd for puhlica* 
tlouL royalty basis: no Dubtlcallon cdeta. 
Dent. M. Radio Music Company. S6l7 Carl- 
ton Way, Hollywood. 

WANTED — New gonKwrtters, BLr oppor- 
tunity. Free booStlet. Writa today. Bonif- 
wrltera Institute. 43-'C Park Place. Brook- 
]yn. W. V. 



SPECIAL I Brilliant melody to your 
words,. $1, ProJESslpnals. flauasJItO. C alif. 

PHONOGRAPH iHsMrdS lOC, Catalogue! 

Paramount. AK-356 East Market. Wilkeo- 
Barre, Pennsylvania. 

MUBIC Composed to worda. Wonderful 
pTOpositrOQ. Bauer Broa., Oshkosh. Wis. 



DUO-FLEX Reeda for clarinets, and 
aaxophones eliminate your reed troubles. 
'Write for oircular. Duo-Flek Reeds, 1244 

1st Ave. . EvanavlUe, Ind. 

SONGWRITERBT Music comiH»ed to 
words. Amazliut offer. Masters of Melody, 

Box BZ. Debt, M. BefQlt. Wis. 

POEMS Wanted to be set to music. Sub- 
mit for annroyal. Five Star Music MaS’* 

ters. 6 B eacon St,. Boston. 

ORCHEST^ATiONa—FopuIar back num- 
bers. ID — 61iD&, Silverman. 3S&3 Lawrence, 

Chicago, 

FREE Book to sonx writers — DriOlnal 
ttoems, soniu wanted. Variety, Dept. V, 

BaJem. Indiana. 

BONO Poema wanted. Free examination. 
McNeil. Mbs ter Of Music, 510-PM South 

Alexandra, Lna A-ngclea, Calif. 

MUSIC Composed to w-ordj. Rbymiof 
pamphlet on request, PhonoRraph record- 
itiR of completed songs. Send poem for 
consideration. Keenan^s BtudltH. Dept, 

Pm. Bor 3i4q. BridgepoTt. Conn. 

WRITE Bours. Bik money and reputa- 
tion. Write for Information. J. Gordon 
Pub, Co,- 2hl N. Hoyne. Ave.. Chicago. 

Wanted I L^cs. melodies lor boorh 
W e arranre, mibltsh, AeU. Buperloir Boqi 

Btudlw. Passaic. H. J. 

^ONG Writem. Send for pUbUsbJni 
aRreement. McKinley MUKle PubUsheia. 

l&OJ E. 6BHi Bt.. cmcHRO, 

BONGS-— Bong poems Wanted. No charge 
lor melodies. Free examination. Holly- 
wood Record] na Studios. 9702 PreuRs Sto,, 
Los Angeles. 



BUSINESS □FFOKtrKn'IES 



POPCORN Machines, carmelcrlsp ertsp- 
ettes. cheese coat, potato chips. Long 
Eakins, 3Q35-M HJah St. . a-pflnaneld. OhJO. 



RAtBE Angora rabbits. Wool brlnoa 
15.00 pound — steady demund, PartlCiUars 
free. QrlrtS trad's, CarfOlllPlL IlllnolA. 

SUCCESS By mall. 64 pages money - 
making Ideas lOc, Bryant-Lloyd Buildimr. 

Seattle. Wagh. 

OPERATE Steady business resilvcrlng 
mirrors. Making chjuDed glaas nameplates, 
algoa. Write Sprinkle, Plater, 12T, Marion, 
IpdlBpg. 

SELL By moll! Books, novelties, bar- 
goLusl Big proflta I Large catalog free! 
Elfro. U-43B North WcUb. Obieggo. 

Make Yout mail order bualnefla pay! 
Use ficnulne original Icitcra Of maiJ order 
buyers. Particulars free I Croa'a Mall Ot- 
der, ifi4MP Monroe EtTceL New York. 

Start Photo flnlsbinR business: dc- 
velotJ ftlma: make money. Details, stamp. 
Photo Pramotion Service. 126-B. Grandv. 
Minn. 



START Good paying mail business! 
AmazlnR r^ew folio nbowa howJ Thorne'a, 
^6N dkeksOn, JACkSOn. M ich igan- 

BIG Paying mall order ^slnaia in your 
own home. Mlllej'a. 1444 Webster. 'Wa- 
baah. rndlana. 

"INDEPENDENT Operator'' — Frofea- 
alonal mBlIordcr magazine — IPc. Kraft 
Publications. Byroctiae, New York. 

REAL Estate foundallpn all wealth. 
Lhirc (^mmlflsiOns. Taught bV malL EOsy 
lessens. Reasonable. Start today. Write 
Morrison School. Dent. 100 North 
LaSalle, (TblcagO. 



REVISED Plans 13 lonfi distance cri'stal 
sets: "Radlobullder ' — year. ?5c. Labora- 
torles. 14D9-C 77th Avenu e . Oakland . ^iLt. 

UNSURPASSED Dialanoe and loudoBsal 
AllwaveE 25 "cop-yrighted" cGital radio. 
— batteryleas telephone plan^: aillcon: 

galena—only 3Bct "WflTLI." 1S6S9M: 

Pf i ncetoa , . Detroi t.. 

BATTER v“Radibft t4.9&. Aflents wanted. 
Vogue Radio, 6422 S, Aghland, Chicago, 
RADIO Engineering, broadcasting, avia- 
tion and police radio, aervicing, marine 
and Morae teleRraphy taught thorouRhly, 
All expenses low. Catalog free. Dodga'Q 

Institute. AHiOa St.. ValpAratS O . In d. 

RADIO Service men and eKcerlnienters 
send for our giant radio catalog, Save 
doHara, United Radio Co., 1000 M. New-^ 

ark. N. J. 

RADIOS— 19.95 Up. Save Wlnd- 

oharaers. electric fencers, power slants. 
Home aeenta wanted. Catalog free, 

Marco- F-30. Kanaos City. Mo, ^ 

RADIO Books — Lalest^Dargatn catalog 
free. Popular Mechanics. 533 St. Clair, 
Chtcaeo. 



MUSIC AND MUSICAL INSTEUMKNTS 



ONE-MAN JPrIntehos. tlfl bringa 4x6 In, 
hand PT«W. type. ink. lor o-^rsonallxlnB 
Chrlatmas c&rda. Peck Brothera (1171 

Mt, carTfiei. ■Conn, 

START A buMhess Of ycur DVEl. CRH 
■put you hexE to 22 new huatness opportu- 
nities. PattlGuInrs free. E, P. Gallagher, 

Camp Tavlof. Grgndvlgw. WIs. 

SMALL Capital starts "route^' UOLn Op- 
erated peanut. Kum and AEnuscment ma- 
chines. Particulars free Robblna Co.. 

1141F DeKa|b Ai^e., Brooklyn, N. Y^ 

START Hdme bualnnk^- making statuary^ 
plaques, art goods, novelties, sauveulra. 
otmerct* botlcry. garden furniture, artifi- 
cial marble flooring, liciuid marble. Make 
VOUr own flextble inoida. Amazing prontx. 
'Valuable folder lice. Creative Publlsbcrs. 

( F ) 3> , QlenCq e . Illinqia. 

WS Show yon how to obtalp capital for 
your bu;sire.ss; haw to protect and market 
your invention. Write Entemrlsc' Bureau, 

Syracuse. N. V, 

INVENTORS — Patent ypur Invention. 
Secure booklet ''How to Protect Your In- 
VCDEIon." No cbUgaMon. McMarreW and 
Berman. RegisEered Patent ALLdmeys. 
134-E BArtiater BiLUdluk. Waohington, 
D. C. 
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Make Pla&tci anwarc CLlld noV'eltles. 
MAterials avaElablc- vatir iDcallly. Com- 
m^rcial meLhods fully CoimP'Ict^ 

llliis Lratcd Cburat Sl.OO. l(tea] &?n'iicy. 

l^^PqrK RjdSr._T13. 

MAKij Monyy ea^tiy! New S24*TM,se 11- 
lustra tfd mstructlon Tjook for matins 
lU.QOO pr^^AtabJe iJifodu^ts, ai.S4 p«^tDaSd. 
C.O-D. Adam Brawn CamusnV. Chestnut 

Hill, MaBJ-achusyti^i. ^ 

CHLPPINR Giajs siflns. Poldyr free. 
Bevflflclfir. 1 00- 32 P Locust. Jamal C*. N™ 
Vqrt. 

MAIL Ordrr bUslnesHS tourse snows you 
how tn make money, spare or fulltime, 
TrachyA profesElonal mail order technique 
— not ucnny-cfttchln* Echrmea. Frrt de- 
til Is. WeUon Comuany. 5U0 Sherman. 

l>pt. 4M.L, Ctilcaso 

FOR Free liirormaHon concymlnB an es- 
iremclv otofUaljly. tl retime business. wrJK, 
Cote Associates, fevraeqae. N, V„ imme- 

plate) y 

PLASTEX IndiustrlL'E oSera Industrious 
men an <mi>ortunLtv to start a busine^^ of 
tHetr own. manulicturlrui nrt Koods, nor- 
eltles. .HflUTenlFS, etc-. In Pla^tex and mar- 
ble Imitation. ^ Tnatarlal makes tl artl- 
clea. Rubber moulds lurnlahed far speed 
produclJan. ^mal| investmani brinEs. bis 
rcturlu. We are< now placing bijr chain 
Store orders with manufacturers. Write 
for iDtercstlnii booklet muihxl free. Pla?- 
tex ;fndustnrj. Dept. A. 10B& wuhiJiurton 

Ave.. New Vorlc. 

CAN Yooi wield paint bnuib or do small 
earpcnterlnir? Then learn ofllce furniture 
rejaoVfttfOb. Plenty work at Hoe pay fbr 
Share hours. Or thbitsund dollars voftrlv in 
wmianent trade- bus ituriu. Send lOe for 
yaluable Illustrated employment booklal. 
Dime refunded if asked. Obpartunlty Bonk 
CompApy. Flanned Jobe Division, Flush- 

ine. Now York. 

OWN And operate a Eonor^ appllauM 
repair shop. Bmall capital establlshaa ypq 
in profitable steady repeat business. Cutn- 
Dtetc Illustrated course enables mecliaa- 
lcal)y IncUnod men to have lifetime buM- 
ness. AJ] phases of een^ra] appliance re- 
nal rlmr. how to B«ciire buJitnRSA. etc., cov- 
ered, Send tOd»V for free literature. 
Ohrtity Supply Co.. '2035 N. Cflutral Ave., 

Chicago, 

BUILD Coin bination burslar alarm and 
oleotrle fence. Tremendnus demand, 
Partners, mercnonls. coftl dealers, etc. 
Lar^c proflta . Complete pJsm tl .tW. Elec- 
Irld Labnra Lories, & Jack.^on Place. Ihdlan- 

APOlis. Ind. 

MaKI^ Monay mfitainsijnif baby Shoes 1 
Simple I Biff market, pronta! tnaulrc, 
Rovclty Melalllfcrs, Bua 933 Church St. 

Annoy. New York. 

HANDY Men — Kara monoy home cpec- 
fttlnff CCmtrUiUity "FlE-It " Shop Staffoid. 

700 R a vf Hin es. carbonclaiLv Tlllnofs^ 

SOAPMaKINO: Moneymakinr home 

business. Nn macblncr)'. Formula^, eom^ 
pie be InstruoUDCiS ALEO. Ideal Co.. 17SS. 

Pa ritJRjd ffe. 111. 

BTART i^odtabJa collaction business 
jrpur community. Fine Incumc assured. 
CoaVinClnir literature free. Morrlsan Busl- 

ncMi Service. Foptotoc. MI m ^ _ 

BTaRT Photo flnishlnff businaaii^, 

Strlnk crLDltmi. Everybody takes pleturca 
time and lunUn. I3<i million, reneating pros- 
pects. Details stamp. Fotonrint Art 

Service. sog- B . Hebb ronville. Texas. 

"MAILOLf^Y^' Maffszlne. a dynamic 
mailorder monthly. Sample copy 10c, B, 

Root, PUbl l sheT. ^apoDORa. Oregaii. 

MAHE Artincial marble, il&zed tile*, un- 
canny. Tabletaps, plqquea. novelties, 
.■urnltary lloorinir. Hard, Rreproar. Inex- 
pensive. cement sOCrEts. Brilliant samples 
3c. Latex 53-00 quart bOStoaid. Multicolor 
oentlls fa riot), hurry. John A. Fayn^ 
Ma Grande Vista Avenue. Loa Aiiffelea. 
Calif. 



3tW MONEYMAKERH — &S Faffftp: no ad- 
vertinements — 25c. Kraft Publications. 
SyraHmaO- Wc*' York . 

TURN Tin diha Into monev. Instruc- 
llons 3&C. H. Chaney. HJ0 E. ISLh St.. 
Jac ksonvil le, Fla. 

VENDORS, Biff Income ppcraUnff S Icr 
SII-TEIh DnvlE McLaJ Fixture Co.. Lansing. 


MOMEYMAKINO OppartuniUa<i. plait-i. 
etc. Vnluablc tins I Literature free. H. 
Flltry, lft 03 L ocust. Pcs Moin es. Iowa. 

FAsHnaTINO— i^'oflubie lelf emplov- 
ment opportu nltv. Oittfills tor !i[aimp. 
genith. aio W. 33rd, Little Rgck. Ayk. 

MAKE Money jtelllnff R.ecret5. Particu- 
lars 25c. Vine's. 316 New St,. Newark, 
New Jersey. 



FIVE Incanie-liicrcascr sugacstLonS, 
d:lma, Dick's ABCne^i, Tv.'in BlulTs, i MFL 

WLscoin&Ln. _ 

SUPER-PROFIT Business, pjana, Par- 
Ucutars. Creative Service, Box 973, Mll- 

a'aukee, Wisconsin. 

PROFITABLE BUSlticSE via pdEtCard. 
eihIU bracUca) plans. 2^. E. Dewitt, or- 

char d^Par^ _N._ X 

LET Ua show you how tp raise caDiUU 
for your business enterprise. Wrlnht. Box 

303 Warren. Ohi o. Y our servLcc. 

ADD To TDur income this winter! Grow 
muahioonuf in spare time in cellar, shed, 
ffarare. We buy all 3’ou raise and furnish 
niatariah- write today for big, Irec DoedL 
United. 3a4B-AB Lincoln Ave,, Chtcaffa. 
STEADY Home business. Who-le plan 

Mg Will Saunderg. Fore st Qlm. M d. 

SFAHETTME, Moneymak Lng plan, Amaz- 
inff orodta reported. Complete plan 35c. 
Dia^n Hay^.. Unlveriity Plaoo aiatlon. Bok 

i&ftT. Des MpineJi. Iowa. 

START Your own manufacture. Ppw 
particulars how Id buLId your own Inde- 
pendent husineso. With little WorkiUff 
apace. Art Rubber Mold, 3013 Fletcher, 

Chica go. Illin oLs. 

ambitious? Publish "Community 
MaffaElne." 1240 South Sawyer, Chlcasp. 
Sampl es, dim e. 

GELLED Opportunities. Succeed 
flrat. pay later. FlUallen, Box fS, Station 

J, New York. 

FILING Baw.^ Easy LhlR new way. A dtJ- 
lar hour cosy. 35c brings instnjetfonA. 

Hariu?y P icltel t. Garden Cltv. la^ 

, FREE— 3ffl> Clever maJlorder. homework, 

local business, agency nHe.m — all Sihappif 
moneymitlEenE. Lewis Co.. S3B-C Camen-f 

ter. Oak Park, Til. 

RECAST Old batterlex Into new. Latest 
achievement!!. B&ttcry Laboratories, 

Bt. Paul, Minnesota. 

WE Hein start yap in bU-llltCSS, furtllsll- 
Ing out [its and IPKtructlqn, ooeraUnB 
"Soeeltiiliy Candy Paetory” home. Men- 
women, opportunity to earn Kood Btcady 
jneoms, all or spare time. lOur 3lit year.) 
Booklet free. Ragsdale CandJes, D^t- 

Ea^ Orftbfft. K._J: 

Make Moheyi Ooen a film rental li- 
brary. Small Investment! Ble prodtfll 
Garden Film ServLoe. 317 Wgat Mth, New 

York. 

BELTS, Suspenders, Make'm youPBellf 
Dandy Xmas gifts:! No tools I Sample belt 
I 25c. Arfoc Loathex, Joseph Aye,. 

ROChrs^ . N. Y. 

"RUBBER Mold Making,'^ Piaster caat- 
ing. InstrucliOns 35c. Ouarantaed rubber, 
14.96 canon. Boutbena Service, 3303- A 
Jaekaonvllk. Fla. 



CHINESE Goods are Cllcupcst In the 
world. Become rich by inanortim; hand- 
bags, dalllGSH slippers, laces, haPfllker- 
chlefs. bans. Chair COVeiW. table cloth, elX- 
Sathple eoilcetion 15 postpaid In draft, qr 
POatAl monev order. Export and impart Iq 
ffeneraJ. New CoDtlnental Trading Do.., 
Ltd., 14 MijBeum Road, B haiikhaL Cjil ngj 

BWT3S Music box Works «1.35 to iti.lO. 
Suitabii» for man,v novdUca, Mermod 
Manufacturers. 147 West 49Ui Street, New 
York. 

COLOR Conenite with chcpilcala. Wlsh- 
Inff wells. Btuccq^rpck. Benches. BDln 
concrete pottery. Cement artistry. Gar- 
den ornqmeilti. Cold glaKc. Concrete 
paints. Marbllnic. Batnplo lOe. nollvwcnd 
Cement Craft. $537 Wonderland. Tlolly- 
Wpod . Calif. 

. RANGE Oil burners ComPlrtO 17. (W. 
Bend fot namphlct. Royal Hardware, 1300 
Spring wo od. As b ury Park. N. J, 

TIRED or drudgery, job huntlns? Start 
business of yOur own. Pull or pparc tlmOr 
□nice br ho-tdC. 130 exceptional money- 
making plans. Full banieulaxs free. Mon- 
arch Publication^. 7 i 5A Ifflaa Bldff., LOS 
Angeles, Calif. 

Make, b^II popular nroducts. 

Easily made. Literature fref. Law. ITOO-M 
M adlkOn . New Yo rk. 

DO You Want agents for yqttr Proposl- 
MOhV Your Ad In this epace will place your 
message before hundreds of men seeking 
fosL-aellinff products. My folder "HOW t* 
Secure Agents." Is filled with DfPDl, I’ll 
AlAdly Send you a copy fret- F. W. JohP- 
iiOh, Manager Classified Advertlaing Fpp- 
uEar Mechanics Magaxlne. 300 E. Ontario 
St.. Chicafro. 

WILL You (five Va 5'S’ first SBOQ TdU 
make? Afternoons free] Work home. 
tl.OOO month reported [exceptional — full- 
tlme), Expect surprise! National. Box 
i24b-B. Ban Bernard! PO^ Calif. 



UNUSUALLY Interesting opportunities 
for iueater profits. PartlculaTft free. Co- 
loalal Bulietbl. Lackawanna. New York. 

LIQUID Marble — Marvelous, ootorful! 
Brushed, molded, sprajed,. Rubber lasUc 
moildsl Composition fioorlnei Particulars 
free, Marblelzjng Service. EdvardsviUe, 
Illinois. 

WHERE To buy at lowest wbolexale 
prices. Inf otma Uon free. Yorena, Box 

F-3 12. BttVOnne. H. J. 

" IDEAS," ita Faees mouttiiv. Flans, 
tips, articles, advice — 10C. BOJI 105, Dor- 

chc^tcr. Center, Mbs s^ 

EARN Mooey at home makiiiif Imitation 
diamond jewelry, braceletn. barplna. mil- 
linery omamenta. reliaious medals, etc. 
High prices now paid on account of Ger- 
man and French jewelry ghortaffe. Excep- 
tional Spare or full Ume opportunity. 
Write. United Jewelry Manufacturers, 
DepL A . Ht&J Boston Roa d. New York City. 

"MAILMOMEY Pacta." OutStondinff 
mailorder maguine. Copy, opportunity 
offers. lOC. Vernon Publishers. West Pair- 

ydeW. Fenna. 

"MAILORDER Directory" — 300 hrma 
listed: 51 clasjdncatiohs— I5c. Kraft Pub- 

fjcatlonji, Byracuse. New Yo rt^ 

OPERATE Profitable ‘“Toute" four com- 
cartment vendors. Email investment 

Fenny Kina. i333 ChputHm. at. L oula. 

OPERATE Mail order buslne.ia at home. 
Detail* dime. MSPIgg. 3419 Bouth Marsh- 
lleld, ChlCSBO. Dlitiola. 

OWN A caah buglness? No srllinff, Op- 
erate "Blli'er King" vendors. <3.1)5 up. 
Free instmetJons. AutomaUo. S433-A Ful- 

lerton. Chicago. 

WE SUCCCiMifuLly self InventJons. pat-- 
ented and unpatented. Write m. if you 
have a practical, useful Idea for sale. 
Chartered Institute of American fnven- 

tors, Debt. 4-C. Wflahlngtan, D, C- 

MOLD Maklnff. nlsster casting, tra- 
mendouB profits. Foolproof TubKr. 

Pak4 Instructive catalogue free. Plastic 
Aria, 711 Neely. Muhcle. Indiana. 

MAKE Color- glased cancrcte poitery. 
gravestonefl,, {JIm. doors, waits. BAiemCht 
waterproofing, etC- Booklet 3c StamD. Na- 
tlonal Potteries, Mi nineapoHs, Minnesota, 

INVENTION Finance Make^lne. fiO-O 
Wall street. New York. Important PAT- 
tlculars free. 



MAIL Order btLslueas is .rqur opporLpnlty. 
Man? began small, now earn thousanda 
yearly, No Kraonol contact. Bouadlsss 
ppportunltles. Have had pver 30 years ex- 
berience; will help yoci Euooeed, Bond 36c 
far valuable booklets, none free, B. 
Brenlser, 257 E, aist. Fhllfldrlohja . 

A REAL Future for you with Red Comet 
Ore Control productfl. Low orlces. Proved 
seven vears. Splendid aalea outfit free. 
Some Ro«d terntorv open. ExcIusIve. 
Write quick- 7W Bed Ccmet Eullddag. 
Littleton. Colorado, 



SUCCEED With JOUr eroducts. Make- 
sell them. Formulas. I^oceases. Accurate 
analyses. Catalog free. B. lligxly Do,, 
Washington. Eh G 

GOOD Paying business sllverlPff Tnlr- 
rora. plaUng autoPArlA, rrJIcelOrS^ bicy- 
cles, baUitoom fixtures by late method. 
Free particular# and proofs. Gunmetal 
Co,. Ave, H. D ecatur III 

ELITE Collection of bculnexs plans, onn- 
talna 137 tested plana and scores of formu- 
las. Start own business: home, office. 

PartlCularB, free. Elite Co.. Sl't Qtand Bt., 
New York. 



IM PROFITABLE Mall order and local 
Dlans. Gilbert BuppIj. 5-f West Z4th, 
New York. 



127 WAYS To make money, In home m 
office, buslne!^ of your own. Full partic- 
ulars free, Elite Do., 214 Grand Bt., New 
York. 



HOW And where to obtain capital fully 
explained, free partlctllarx. Star SerTlce, 
Wapa ko neta. Chip. 

MAKE Money by mail, the Way Wo do. 
Free intormatiaP. Maywood. P-llD'T 
Broadway. New York. 



MONEYMAKING OPPORti'Nl'TlEB 



$£LL By mail. ISc blinKs gold mliLe 
niaiJ order informatlpn. Cha$. BLerer,^ 311 
Railroad. Ironton. Otilo. 

AGENTi0hH7leAn npl Amatlng toy sub- 
marine ICk;. Williamson, 611 W, 143rd. 
New York. 



Mailorder opnortutLiLics, publica- 
tion, plana, sell by malL Harvey Tceplo. 
Decatur, Indiana. 
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POPULAR MECHANICS 



^XnUlNOnS Palnl.'' shines in dark. 
Easily inad{^. ^ Qthcr formulas, nlana — 
au 2AC. Idea] Service, 3mPl3. Parft RJdee. 

Dl. 

BOOKKEEfEnB Waite money OTjeraHnB 
"new Idea” hookkeeplnB service. RaLnh 

Lee. vJe k^buTB, Michtean, 

Time profits — Uakc, cell laWU 
ornaments, book ends, doorstops. Sample 
pattern and details 10c. WlCkman 

Dept. glE. DaVtOH. Oh io. 

OPERATE Steady baj.^Lness rcsll vctIiib 
rnlrrars. MaJttnK chipped bIelss natneplateiin 
siana. Write Sprinkle, Plater. 3S7. Marlon. 

Indiana. 

120 WAVS Tc make money. QralT CO.. 

Bpx 567. C edar Rioids. ToWtt, 

MlLLlOli ArticlM/ Kn.v whplE.*iitTe. Val- 
uable directory IDc. Ideal ServlCB, D-12. 

Parle Rldre. lit 

XMAS Hicomc laklnFt maaaiine anb- 
scrlDtions. Details free. New Vprh Circo- 

iation. Thirty Church. Mew Vork . 

UAECE Money! Start Photo ilniahInR 
buslnetisl L*arn bPW. Deta.Us — etamp. 
Premlef Photo Sendee. +5il-a Alice. 

3t. Louis. 

PREE Literatur!> — Profit Able home &P- 
iMudunftfca. Prankltn, seS-M T^lUtop 

ata. . C olumbus. Ohio. 

PAViNQ Home biiBLncsii. hfalLe.^11 
hanev nut bars. Formula, Ins tfUCtions 2^C. 

achults, B oel. Mo. 

NEW! "bn the Spot” wort- boot! 
Plans, Instruct! ons. home manufaiUturlra. 
mall order buslne^ia cCartina. Bout, aup- 
plEmcnta. both prepaid 2&C. Mimden, 

10531 Mact, Detroit. Mich igan. 

lODS'S? PROFIT. Maiiufaeture amaElnK 
product. Complete details si. 00. IVes. 

Bos lUl Iowa aty. lowg . 

rORTUHB. Success, happiness? Read 
"How.” Brochure free. Novei. Ill OK 11th 

Tcf.. BirBii ngham. Ala. . 

MAILORDER ODPOrtUhltlesl Sond pame 
“pejstah Echroeder. B03 Wisconsin. Peoria, 

Illinois. 

EARN Munev At hume this Winter ral^> 
Ins mushrooms Id cellar, shed, aaranre. 
We pay cash for all von raise. M. M. 
oarnod tlJ7* for eKceptlonal crop. Male- 
liala furnished. Write today lor free book. 

United. 3S4B-AD Lincoln Are.. C hlcaBO. 

600 PROFITABLE Plans. Llteratpre 
free. Eok Station ' C.” Kansas City, 
Mo. 

EARN Money comolllnc names. We tell 
you lipT. Inexperlenee. Jocatlun no handle 
cap, Qolllday Company. 1514 LonJt. Co- 
Junthus. Ohio. 

'^PORT Of OpportuAftiea'' PUbtlehed 
numthly — GO pAftcs — clferfne latest mail- 
order oroJCOlS' services: busineas aiartera. 
COOV IDC, Farm A; Home Puhliahers.. Gar- 
den^Ue. New York . 

436,00 WEAK.lv Plan. 3 moneymaklnA 
maaazlnea 10c. Parker Publications. Peter- 
bnrp. Out., Cana da. _ 

UTVE3TIQATE — MakinB money by mail. 
Read "Mall-TrddC" moitazlne. GB POKes 
monthly, chock full of "moufly-maklna” 
idi^. InsPLratlCfnal articles and bualneas 
opportunities — for eyerybpdy. flample copy 
only iDc. LanEley Publisher, d31 Rcticoe 
3t.. Chlcnao. 

EXTRA Money, at home. It's easy. Gol- 
Uer'a Maafer lesson, teaches proIcsslOhal 
technique. Write Succc&sCiJ Income BulLd- 
erg. H ci] vo'ocrf.jCAiir 

INCREASE Ypur Incotne— Write for cub- 
licAtlon. Ready marltel. simple method. 
Dotal lg free- Ol^n DgnaBhoy, 17 Qratcn, 
Lowell. Mamt. 

Make Money Tepairlnic scal^. Bin op- 
portunities. We ahow you how. Solid 
Stamped cuvrlope. Ackerman. Box 1^6;!. 
^a rlotte. N. 

BUY Wholesale — ScU by mail or locat. 
Wcts ci. VAi haiia. N. t. 

wholesale Sources. 9H)Q.i)0d articles. 
Free directory. Maywoode, liol Broadway. 
New York. 

WILL YOU jrive UB ilS- first you 

make'^ Afternoons free! Work home. 
il.Ubb month reported fexoeptLonal — fult- 
timcl. Expect &LLrprisfr, Natlotial. Bok 
I 34&-A, San Bernardino. CatlL 

CREATE Self employment, that pays 60c 
lo II hour. Valuable instructions 35c. 
Homecraft . A rta.. _ Lalif5iaCj_ Calif, 

MOULDS. Guaranteed, for castlna toy 
soldier g. Indians, Irappera. warships, Sink- 
er moulds. 344 Minds. Send for iihi.'^trat- 
«1 catalofiue. Send Il.W for larffc sample 
mould. Henry C. Schlercke. SpenceT. 
Ghent. N. Y, 



BE A profe^lonol Rimapbooker. Biir fees. 
Unlimited, opportunities. Can be done at 
home. No competition. No capllitl needed. 

I Write to ^crapbookers Guild. 5D Park 

Place. New York. N. Y, 

MONEYMAKING Ideas— Latest bookA— 
Baricain cataloa free. Popular Mechanics. 
G33 St. Clair. Chicago. 



FDltMCLAi^. PLANK^ ETC. 



MAKE Fast sell Ink prodiiots. ”Chomlet 
Approved Fncmula.q." Catalog free. Kem- 

ieo. li-M. Park Ridge. lUlnois. 

FORMULAS — Latest. tW4t, Aua|y.-ilji. 
Literature free. Eelfort. EnRlneerlns 

BiLilding, C^c^affo. 

mo bingle-ingredieNT Formulas— 
No msnufacturina. intcrniatlon free. A. 

Kinfcrd, warne. Fenna. 

THAXLY Formulas, processes. lor suc- 
cessful products. Accurate analyses. Cat- 
alPk Irec. B. Thanlv Co.. Washington, 

D C. 

REAL ManulaoLurlnir formula.fi. Lists 

iree. CLimrciinf[s. Chemist, Gordon Avenue, 

Syracuse. N . Y. 

ELITE Fcrmnlas and plaiis: make and 
riell your own products. DEScriptive book- 
let free. Elite Co.. 214 Grand Bt., NeW 

York. ^ 

FOHMULAuS — A ll tlnda. Real monev- 
piakers. Lowaat pricea. Catalpjt fred. 
Clover Formulary. lOS-PM. NHea Center. 
Ill 

AUTHENTIC Formulary. Used by lead- 
irie manufacturers, formula dealers. In- 
structlann for easily makinir lO.Cldd profit- 
able products. Supply spurce.s. Complete 
book-^24 paaea. 11.54. Postpaid' C.O.D. 
Adams BroWn Company, Chestnut Hill. 
Massachuaettn. 

FORMULABr 15 Proven moneymaklPE 
formulas fJ.OO. |Hot stock -formula cata- 
logue Stuff I . real unusual pNcis. List free. 
Marvel Laboratories. 6029 No. MuDlewoPd, 
Chicago. 

TEN Hew mtmey-makiTiB formuliu;. Sat- 
isfaction Kuaranteed. 35c. Bex 53. Cedar 
Rftoid is. row a 

MONEY Makintf formUlag — YOU can 
make 110^120 a day making soao. I teach 
you how to make -soap powder, cap soap 
and bar .loap. i$end Sl.dO. Harqld Engle- 
hart. Conley. O . 

^ULPHOLEHE Cleaners: Hew. orliiinal. 
6 formulas 25c. Baran. Bay City. Mich. 

ID. ODD FORMULAS— 51.25 PcHtpald- De- 
tails. Prudential. 331-A Hopkiruan. 
Brooklyn. New York. 

Mark imitation marble! Formula 50c. 

Harwell. B o x 293. B yrd stpwn. Tenn ^ 

niGH Grade ponetratlng all formula. 
SI. DO. Schafer. MlB MElrooe, Chicago. 



Clll^MLSTKV 



FREE CatalPKl Chemistry, mlneraloicy. 
biology, btn&culsrs. mlcroacooea.. Tracey 
Laboratorlf-R. Evangtgn. HUpoIs. 

FREE: 4D Paee cafAlo« of chetnlcal and 
laboratory flyppllea for amateur chemists. 
Wolli^nsak microscdP^ and suppllo-s. sclen-- 
tihe books at big dlacpunt. JElS-Wlnn. 124 
West 23 Street. N. Y. G. 

CHEMICAL Magazine — research, experi- 
ments, magic. Gample 10c. Waltman. 39S 
Broadway. NeW York, 

FREE Chemistry catalofr. Supplies at 
5c! Equip complete laboratory, Kcmklt 
Sclentlhc Corp.. 3fl7F Bridge Et., Brook' 
lyn, N V. 

GHEMICaLE, Laboratory. gloBsware, ap- 
paratus. Send 3c lor catalog CPI, BId-- 
logical Supply Company, 11T4 Me, Hope 
Avenue. Rochester. N . Y. 

ePECTROeCOPE For qplii chemical 
analysis 42. GO. KutUng Sons. Campbell, 
Caltfurnifl,, _ 

CHEMICALS In 5c quantities. Catalcir 
6C. Fleischer':! Laboratorirs. Medford, 
M'ass, 



HELP WANTED 



Make Hie money demumstratlne amaz- 
Jng Handyman ToOl. 101 uses. Pulls pnstX, 
roots, small stLimera: Jacks Up trucks, trac- 
tors. waeohs: lifts bmidmefl: stretches 

fences: splices wire; makes dder press; 
dandy auto bumper Jack. ate.. Lifts, pulls., 
pushes with 3 -ton power. Write. HOrrah. 

Dept. L-6^, BloomQeld.Jludiana. 

EARN Monev— sell. Brink Printing, 
1160 Holmes. Menorninoe. Mich. Details 
IOC. 



BIO Money takinR orders; Hhirta. ties, 
hosiery, underwear, panls. Jackets, rain- 
coats. untforihs. etc. Sales equiputciit tree. 
Experience unnecessary. Nimrod. 442S-BG 

Lineojn. Chicago. 

CALL On service stations, factories, res- 
taurants. businesses, professions: with let- 
tered advertlsiriR unllorms. shlrla. work 
auita. etc. IQO styles. Exclusive features. 

I Big advance Commiasion^. Fri'-e outfit. 

' T°pp B--J>T >k H-7. R ochester, ind, 

DEALER For cone type mop wrlnacr, 
rubber cushion Wet mop. automatic floor 
wax applicator. Fulton Saks Cotp.. Lpn- 

caMer. Fenna 

MEN And wottitn wanted lo raise mush- 
. rooms at. home this winter m cellar, shed, 
aarage. No experience neccsEary. We fur- 
p]^ materials and pay cash for all you 
raLie. < Company established 1043.1 Wtlle 
today for free book. United. 334Q-AA Lln- 
col n A ve., J^IcbeP. _ ^ 

Steady work — Owd nay. Reliable 
man wanted to call on farmers. No expe- 
rience or capital required. Pleasant work. 
Home every niaht. BJe money every day. 
Wonderful new nroposlllon. Parttcularx 
iree. write McNeae Go.. Dcpt. 44£. Pree- 

port. Hllnola . 

EARN Monty In your ioare time taking 
£ubsorlDtlons to Popular Meehanlcs. Un- 
I limited POQ^lbllitiea. every family a prus- 
I peel. Easy to se'il. Bpnua paid in addition 
to liberal commisslpn. Send pdeitoard for 
further details todav, ClrculaEIOLL DePt. , 
Popular Mechanics Mfigarlne. 340 E. On- 
tarJo St.. Chicago. 



ACENT& WANTED 



6QtM CHRISTIANS Wanted, sell Rlblea. 
RreetinK csrds. mottoes. rellBloua novel- 
tlE5. etc. Handsome nroflts. Write for gat- 
alOfl- John T. Benaon FublLahlng Com- 
pany. Dept. P. Nashv iUe. Tennessee . 

I WANT Local man or woman tu Intro- 
duce 304 foods, groceries, household Prod- 
ucts. etc., to friendz. neighbors. Sensa- 
llonal values, free premiums, big sales. I 
gJre you 5^,44 ORSortment actual full slza 
prodpetA free. Experience unnecessary. 
Zanol, 3037 Mohmouth., CtnClnh&tl. Ohio. 

MUH — Women, Big money rnakina oo- 
portunity! Bell popular priced, quality 
cosmetics. Fast sellers! Free merchan- 
dise. BiMM^Lal sample oUcr. E3dore. 299 
Mad ison Ave.. N ew Yorh. 

MYSTERY Invention, carried in docket 
keeps hands. feCt. ears, body COmfOrtablV 
warm on coldest days. Lasts y^arg, Btaya 
warm 19 Co 13 bouTR. Vaes dear liehter 
fluid — refills pne-hal( cent. Everybody 
buys — workmen, housewives, schoolbovz. 
farmrra. SDorlsmen. speetators, Eell loot- 
ball games and other out-door Rathertngs. 
Low prices. Bjg profit.-!. Write quick. 
Kqmfy Warmer. DepC. D-33Q1 Eastern 
Avg-. Clncinuatl, Ohio. 

Man Wanted tp sqpply Rawlelgh'a 
household products to eonsumers. Wc train 
and help you. Good profits for hostlers. 
No experience necfsaary to start. Pleas- 
ant. profitable. tUBJiified: work, write to- 
day, Hflwielgh'a. Dept. A-53-PPM. Pree- 
norC III. 



BELL New artistic patriotic pJcturel 
Lipcotn'e Gettysburg Address, beaut! fullv 
Ulostrated 121-iXie. Sells OPi sight to ev- 
eryonel Special prafiis ! 12 copied) 51.04 

tKKlpald. LeBrow. 4 'Wat&ossing Ave,. 
Htpom field. N. J. 



JUST Out! Bcuutiful Thanksgiving, 
Christmas tinsel signs. Ilxl4. cardboard. 
Retails 35c, cost t4.Sp. lOO, fl.OO brings 
15 samples, postp^d. Achy, 34fi Bowery. 
New York. 



MERCHANTS Wall signs. Big profit. 
3 samples. purtlCulam 15c. Richards the 
Printer, lodiananolis . 

MAGNETIC BpOngc drawa dirt frpm 
etothine. Used like brush. Saves dry- 
cleaning, HEick discovery, Bamoles sent 
on trial. Write 'Tnventpr," 1S2 Krlstee 
Bldg., Akron. Ohio. 

'WEAR Fine hone I send without co«t 
With large outUt while taking nrders fqr 
amazing new ho:iit:ry. Replacement guar- 
anteed aaaltist holes, snags, and runs. 
Rush name and hose siK. 'Wllknlt. Desk 
BH-3?. Greenfield. Ohio. 



SCHOOL SeiiiOrO — Sell graduation cards. 
Amenca'a largest, fastest selling display, 
commission. Free cards. Un] versa 1 
Engraving A Printing. Bgx T45-M. Pitta-' 
burgh, Penna. 

FREE Water and QUr concentrates make 
6B products. We supply labels, bpttles. 
Enormous prafiis. Qiialco, E-Z4D34 Rus- 
sell. Detroit. 
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GOOD SJdcItJie inT ortntiiin and adver- 
lUlnR jjalt-srnen. Dfi^alcomanifl name plaLaK 
^11 aniali guanlitjcs. Great demand. Also 
make mmiGy npplylnii j nil! a Is an autOitfiO^ 
bjlfls. Free Hamploi. ''Ralco." lJCi!5 Wa^h- 

InElan St., Bes-tOn. M ass-. . ^ _ 

CHRISTMAS Carrtii. evers'one Hi^es. ' AU 
l^jndii. Samnlaa on approval. Freeman 

Line, 3S Hjgh, New H a ven, Comi. 

ftOO^ PROFITS DciJioiUlrfttlnff imUmt 
silver cleaner. MuPvocf s.i . Di>nt. SQ. Ati- 

rorn. It], 

WHY Wart for nttiEriv? Be V&iit OWIl 
boas. Sell products nth. yaur name on the 
idtK-ls. Employ wient* votir^cu. Cosmet- 
lc. 1 ,^ tpMet artLclc!i. eKtracta. etc, DetalLa 
free. National Scientific Ca., BoK 
Richmond. Vb. 

Operate steady buRliiaFLH reitllverLuir 
mirrors. Makinit chipped ylasa nameplate.^, 
sIhiIS. Write Snrlnkle, Plater. 13S. Marion, 

I lid Inn a. 

agents — M en'.a ^nlt! Sfic. papts 2ae, 
Pvcrcoats 4ic, ladies epbIa 3Gc. dreRses IQc. 
sweaters Z5C. other used olothinR bdr^ 
ftaltl:!. CataLOft free. Portnoy, 560- P 

RQQSfrieit. cmcftga. 

BIO Money tatins orders; shlrta, ties. 
hosTlcrVu under lyciir, pants, lackel^. rain- 
coats. Ull If Wins, etc. Sales eOuipnn.cnt free. 
Experience upnegeMpri'. NlPirocl. 4033- A pJ 

Llncnlii, Chic anp. 

HOLIDAY iMlIaris. Fast stlUnt iDc nov- 
elty nets hiH profit, 30 aecopd flemonst ra- 
tion makes sale. Prospects pveryvhEre. 
SlOdCibl holiday appral as fill In sift trith 
!!0K. nedttlts. handkerchiefs, cards, etc. 
Temembrapoes. Kverv man can um it. 
Bamnle arte dime. No .UaiPPtH. iButtOP- 
Latch Industries, Station V, Box 203!l, 

Aoefites. Calif. 

AGENTS. Sell revplutlonari,' jndoor ra- 
dio aerial. No wiring. Works on all sets. 
Tr«mfndOU« profit. Samnle ^l.dD. Satli^- 
faction Huaramced or money back, ateric, 

aii Addison, Ghicn ao. 

aENBATIDNAL ^portonity for AUKresi- 
£lVF men Lo sell ftacrescent llRhtlnx fix- 
tures and £.LtppliCS. Write to Ajax, Bct 
C edar Rdpids. Ic^'a. 

AGENTS — Excellent opportunity, Mnll- 
Inir our llicraturc. New amazlnir com- 
munity sdics inclhcHLa act results. Free 
details. EldUin, Dran f er aTO, Madison, W |s. 

HUGE Profits. selliiiR our sensalicnal 
valvo can lor aulpmowi™. Sam ole l Ot. 
Cap S ales. Box 437. Waterhurv. Conn. 

SELL California Th a nksilvi hr and 
ChrJ^tnms fruit packsr— Combine with pres- 
ent ffork. SterllTR Food Products. 3715 

Avalon Bivd, . Las Ana des. C ali r 

BFG Pay ever.y dav^New and difTerent 
copyriRhted Rcm, Artistic Housc Marker, 
491fi Stanford , Dallas. Texaii. 

Make-sell Finest maoic syruo. bir; 
nroflE. Formula, full instructlom and ma- 
ple flavar, enoueh for 4 jiallQrL!i — only SI. DO. 
Manuraoturers Sales Cgl. 301 West £9Lh. 

New Y ork. 

"ALaDDIN'^ Maqic Laippl^' Olpwi; 
brlBhllv in darkne»t. Nc batteries or wires. 
Etcrnat llktit. iOOO LUjcs. Saniulc 25c. J5 
far (i.o(? uostoald. Wosteru, 432 CJlmaii 
Bldg., Cleveland. Ohio , 

MaGIC Gold emboeislnB Ink. Prospects 
Raiorc. 25 e pockaRB l&c. doz. tl.flQ. Bd^I 
IMM. Arka nsa w, W is. 

RADIOS S1.3S; Wrist wqtchea tl.55; 
cameraa 3Dc and up. Make 2DCI'; pro^t. 
Vogue Cp.. 8420 S. Ashland . Chicn RO. 

500 PROFIT. Gold and silver colored 
aiRn letters, Od^ee.R^ — atorea, J,ArHe alECS lO, 
Free aamplaFr. Modernistic. B-3DOO Lin- 
coln A VC. , ChieaR O. 

KLEER-VU Oleatpi eyC'flla.'isei; like maE- 
io. Whirlwind seller. BIr profits. 6am- 
ploJ! 35c. DlHie Laboratories, 430S Grcen- 
wQod Ave, . uhicaao. 

SELL Business cards— one -half coininis- 
s(on. Raniptc^ free! GJhsoiujrinL. 50fl5 
V tnaennp.q.. Chi eg ac. 

LONG Profit. la^t sellluR item for mo- 
topists, car dealers, .wrvlco Rta.tlonfi and 
stores. Virnin terrllories. Little or no 
cpitiDctitSon. Proved Jtein. Thausand!^ of 
prosDwta everywhere, small lipht. weiRht 
packape. Write for complete detAlb< toddy I 
Lake.^ide Prod.ucts. I pc.. DCPt. PI 10. 343 
5du th Dea rb orn, C hicago. 

BELL Ties, wonderful prODOsttlon: free 
outfit. Eureka. 301 W est JBtn. New Tb|^ 
SELL Graduation and name card&t mon- 
oRranimed stationery. LarRc profits. Bam- 

plea free. DLtj’Lbar, MiddlehUahL N . 

AGENTB Make biR' proflta on food 
products, baraain deals. Low wholesale 
prices. Rush name for trial outlH offer. 
Ho-Rd-Co. Z31C1-U Dodict, St. Louis, Mp, 



blO ProfiLF; on amailnR new Endnro- 
Cleana. polishes and waxes In one oim ra- 
tion. DcmOnatra.llon sells tno!;t skeptical 
auto owner or housewife. ProtMlcd terri- 
tory. i^end ][}c for trial sf». Euduro. 3420 

Grand RKer. Detroit. Mich. _ 

DIME BrJnRS sample new autompbilo 
polish. Details tree. Ward, 9TB SBybrook, 

Concii^Licijt. 

itELL Used cloilime barRains from home, 
sIptc. an to. Shoos 15c. men^s suite, over.- 
coats '15c. dresses 10c. Exocrlenoe unnee-- 
i-ssaty. Free Whclosalc Catalaa-. Buporlor 

JgbbinR. J350-KD Jefferson^ ChiraRO.^ ^ 

BTART Profitable home buslnaHS manu- 
facturinR soaplcss suds. AmaisinR dla^v.- 
cri'. Eliminates hard scrubbina. Costs Ic 
Qunrt. Formula, f^amplt 35c. Drtalli fnee. 

Linoihipx, i40^>fi Cult. Clevel and. _ 

□NK Reference and S5C stamps brinR 
you isamnte outfit tb start maklnR money 
Immediately with Meslean art noeds. Trc- 
mcpdciUA market. Bla pioflti. Marciuczp 

Company, Apartado 1176. Meytco CitA'. 

WINDOW Slim lettcra. Penny each, 
tarae aizfs. New styles. AbsohittFlv beau- 
tiful. Free samples. Atlas. T941 Hals Led, 
ChtcaEP. 

AGENTS; Smash m trices 1 Santos 
cpfiee l3)c lb. 4-oz. vanilla eiyc. Rnsor 
bladea IQ for Si^c. IQD atlelu) chcvlnR Rum 
13c. Christmas cards. 2t in box. 14c. ISd 
otl^er baroAlns, Premiums, Experience 
unnecD^sary. Carnation Company. PO. 

St. LcuU^ Mq^ 

CALL On jiflhdEe atatlons, New item, 
necesalty. biff profits, Knlpp. Lope Beach* 

Califor nia . 

AOfNTB; Btamplpff names on ppcket-key 
protectora. Samole check with vour name, 
address, 35c. StamDinn outfits. Emblem 
checks, theck-tobs. name nlatee. Hart Mtff. 
Co., aoj Degraw BL. Brooklyn, N. Y. 

FREE SatnDle—AmaaLnf? cleaner i sells 
homes, taverns. eveDwhere. EJn nroflt— 
fa.Ht rcoeater, BcCcp, EDO? Irving Park. 

ChlcapQ. 

SUCCEED With your products. Make- 
sell them. Formulas. ProcfiKae.i, Accurate 
analyses, Catalmr free. B, Thailj Co„ 
WaahinEton. D. C. 



MANtfFAGTURE Specialties, hire agcnls 
yourself. BLe mOneV. Free literature. 
Gilbert Suoi^y. 5-F We-st 34tli, Mew York, 

' AGENTS— 3onr^ Profit selline sold leaf 
letters; stores ond oPSceb, Free samples. 
Metallic Letter Co.. North Clark, 

cniciiRo. 

ENGRAVED Name plataa. nnmbcra. 
Rlffpri. etc., easily sold, profits larae. Brett 
Broa.. W j nth r op ,_MaM . 

GOOD PaylPE hualnCM silver I hr mir- 
rors, plating autoparta. refiectors. bfCV- 
cli»;, bathroom fixtures bv lutc method. 
Fret Luirttcnlars and proofs. Ounmetal 
C o.. Ave. N, Decatur. III. 

agents — Opportunity make nlciUCyt 
book containing 127 successful business 
plana; hamG-offlCe; aend fbf free JStTO- 
duotory booklet. Elite Co., 314 Grand SE„ 
Mew York . 

AGENTS^Tb mail our litcriture. Oobd 
profits. Home business. Haywood, 

1! L®5 Broadway, . New York. 

MEN — Forty pr ever. We pHer dianiflcd, 
profiiablE, perinanEnt selllnii con.ntKrtl03t. 
Write now! Keller MamtfaclurinR Cor- 
poration. 1003 West $th. Lqit Angeles. 



AGENTS? Two a daV— kccoS the POpOT- 
liou-^e away. See advertisement page 147 A. 
national Laboratories. 



HIGH -GRADE SALESMEN 



REVGLUTfONAHY Loud sneaking Inter- 
communication system. Talk privatel,v, 
back and forth, to one or anv number Of 
kUitlons. even 3.000 fcct away. Anv station 
originates calls. One electrical connecClrm. 
No servicing- EuaHv Installed- Guaran- 
teed. Technical experleuoE unnccEafiury. 
TVb-mihO.lE' spECtacUlar drimCruiLratlcn. 
Thousands prcspccts* factories, omccs, 
atores. auto dialers, lumber yards, res- 
taurants, etc. We carry the accocinta. 
Free trial to cuatomcTS — sella Itself. NeW 
low bribe. Men cnroinR high as 3-1 50 week. 
Protected territory available. Free dem- 
onstrator oiTer. tpter-Conimunlcation i^ys- 
tem of America, Ehipt, 311. 244Q Lincoln 
Aye., Chicag o. 

EXPERIENCED BBleamen far direct nail- 
ing of patented made tp mea.sure form 
fitted shirts. Canuot be puteha&ed in 
stores. Excellent aide line far tailarlnji 
pale-^^men. Prices t3,EHi tb ts.oo. Very at- 
tractive proposition. Bbna-Flt fliilrt Co., 
Paterson, N, J, 



PROFITABLE Side line for rcaitcmen 
and salesmen calling on farm trade, tak- 
ing orders fpr Chestnut Baby Chicks, from 
Illinois" oldeat 17. &. .-approved hatchery, 
OccratihR entire year. Ldberal commission 
said promutly on immediate and future 
orders. Write lor details today. ChcG-lnut 
Hatchery. BOX J17 B. Chestnut, minnis. 

DISTRIBUTORS, Salesmen: Just out, 
Ffirk-YEr-PlpB holder. Fits autO at^rlng 
Dost. Cklirornia dealers bought .thousands 
first month. 19Qri> profit selling dealers: 
tobacco, drug, autb accessory, sporting 
goods, novelt^v, etc, RetoHa 3So. Detofla 
free. Sample 3Sc: dozen tl.TS. orCDaid. 
Park Yer Pipe Sales Go.. Bog 14A Amb. 
Stft,. Los Apft cl c B _ . Calif. 

SAVE”^Your pants. Juat out! U. S. Mt- 
ented trouser-guards. Protects men'g 
pants from Travlmt and wear on bottoms 
of cuRs. Sensational. Mo compstltion. 
Rctnlis 3!>C. lltustrated details free. Na- 
tional Trouser-Guards Comoany, 222 Si- 
mon Building, fihrei'epart, Louisia na, 

■■■AliVERTiaiNG Cigar lighters — Two 
models, quick profits, don't fall to inves- 
tigate. Write today. Rlehardaon Mfg. Co.. 
Pent. MIj, Aurora. MLsaourj. 

t^DO FRGFIT Next month on 4425 liAlEG. 
America's fipe,st automatic fire protection. 
Lorgefli commi.ifiions. CorfiDlete line. Tcr- 
_rl tones. PyrOTecTor, Bradley Beach , N. J. 

BIG Commissions — selllna to stores cel-^ 
luioid pricing ticketa. metal shelf moulii- 
lUg. To restaurants, menu covera. algns, 
F. p n eltie Pi n-ji S. 134 White Bt.. Hew York, 

SENSATIONAL QulcK-cash opportunity. 
My route buHdlng plan gives you Chance 
for good steady income. Real future. Han- 
dle regular route local stores. f?ollcot, de- 
Jlvev orders for famous Sc — iDc counter 
display goods. Natlonalh' ndvertiacd in 
12Q magazlnca and radio. Show merchants 
proven plan fbr boating Competition and 
Increa&lhR satea, pranu, Exni'rlcnce un- 
necessary. Use home aa hcadauarterfl. 
Chance to operate Slher Fleet service 
truck. Facts fTee. World's Froducts Co., 
Dept. 10- F. apaucer. Indiana. 

salesmen; America's finest sideline. 
40'^ commission dally, lOQQ fast aelllng r«- 
DCat Items, EvcG' business uses and must 
buy. No Invoistincnt. Sales bortCoUp free, 
David Lionel PreFi.a. 3|3 So. Hamilton, 
Dept. Dfl, Cbicag p, 

OON'T Be a .lob hunter—Slart your own 
blisineia. on our capital. No hard times; 
Do lay-pfTs; always your own bc^. Hun- 
dred!^ average t2.0fK) tp 15. QH) annual, sales 
year after yoBT. We supply stocks. muIp- 
ment cm credit. 2w home neeessltlee. 
Selling experience unnccewary to atari. 
Wonderful ODOortunlty to own pleaaant, 
(hgnllied. nrafilablHr buslm-as backed by 
world-wide industry. 'Write Ra'wleigtrB, 
Dco t . L-U-PPM . Freeport. III. 

GVER 2QQ0 Bu^lne.is neccaBRies, print- 
ing, Calendars, Xmas greetings, advartls-. 
Ing specialties. StlihUlatora. etc. Lowest 
pricffl. cqmml^lons advanced, EKpcrl- 
enoe unnaceRsary. Samples freo. North- 
WosLern, 62S-TF Jack.so-n, Chicago. 

advertising Rook matches— world'* 

largest manufacturer of un|op label book 
matches. Fast aelling line. Large sales 
prodUCtne kit. Bamnlr matches, complete 
cut catalog. 9 color combi nattoius make* 
aelllng ea.sy. Oommissioi) In advance. Su- 
perior Match Go., 7530 Oreenwqod. DgpL 
M-iz. Ch i cago. 

BELL Buolne;^ card*, sLatlonery. boodt 
matches, gummed tape. tag*, restaurant 
necessities, salesbooks, advertising ape-. 
Cibltles, pCDClls. picture cards, calcrLdars. 
Ghrlstma.4 cards. Lowest sritea. Expcrl- 
enoE unnecessary, 4D'.l. commi.'ialon. Free 
deals. Sales portfollp free. Willeiu.. 2130 
GladV*. Dept . CZ. Chioatro. 

"GALLOPING Ivories'" — Nicknamed by 
salesmen lt‘a really hot! Plenty imme- 
diate - repeat commL-wlons. Every reuiler 
— service station wants It, Murrrf Unt- 
vcTsal, 2222 PlvErsey, Dept. C512. Chicag o. 

lNt:REABR Ypur earnings Belling new 
fabric cement. Symplex, Lamoni, Iowa. 

Sell New simplified bookkeeping sys- 
tem. Hugo profiEa. Best season now. 
Records Cu.t SGSfl Irving N,, Mlnncapolia, 
Mill tr 

SELL OutaLanding nccrsaltv every bank, 
buslhcs* eiilabhshniciit. Big profit*. Rimer, 
Silver Sprin g s. W. Y, 

HEVOLunoNAHY New invention, 
ThouHands prospect* everywhere. Men 
earning high oa X lOd.OD -$] 5Di. DO week. 
Placed cm free trloJ, BelU lUelf. Qrder& 
financed by fattorV. Protected lerrltOrV 
available. Free demonstrator offer, Sales- 
manager. 3440 Lincoln Ave.. Dent. R-51B+ 
Chicago, 
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POPULAR MECHANICS 


























AMaZINO PatEJitcd Kirrew- h oldd nH screw 
Jrlv^ra \ Factories, atores biLV ttUAHtlUe^: 
biir profits, fii&t sellers, qulcl^ repeats. Free 
trials Sevan Cd., DtpL 1&1. 7 East 42nd 
dt., Wcw Yor'k. 

ADVEtiTISINO Book matct^na OSTer lib- 
er^ eaminss — ^full, spare titnc. E^xeerlence 
iinnecessarir. Factory direct. Law prices 
fpr fine puaiEty, quLcK deiii'erles. help ect 
ordera; taster repeats. All husinees Arms 
prospeets. Free outrtt. InstniCtJpiB, Amer- 
ican UaleU Ac Frlnticie Ce.. DcPt. ci2, 

4622 S outh T rumbuE] Ave, . Chicago. 

— DistrLtantors; 200 Items, 
brushes, maps. Mao'cloLia maenetLc bru&h 
excels vacuum cleaner. Highest cnnimla- 
sIpoe. Neway Bruab Worus. Hertford. 
Cemn. 

at Home. roPT own pianulaemrlnK bus- 
iness. makinir papular il novelties. Cost 
you td 134. EvrrvthinK supplied. Write 
So-^Lo Worics. Debt. F-S43. CibcLnnatL. 
QPlo. 

GOING dbuth this Winter? Carrr With 
you TravelraciE. the ffadeet that every 
tourlnir mpEprist mtun have. 35c sale, larpe 
profits. Kxand sattafactEcrL. District repre^ 
sCPtaUVca also Wanted. Send 334 lar sam-^ 
pie ( refundable 1 PT free eirdular. Nicholas 
Company. 71 37 Cattaae .St. ._ Ph ilad elphia. 

UAH Wanted — TTrustworthy, atead? 
Worker. Uanufaetprer eKtabltshed Sd ^'ears 
Will finance rBsponsiblE man with eomptete 
aLoek 4f Rtiaranleed food, farm and house- 
hold necesELtLes — you pay when sold. 
MJirhty attvaotlve proposition. Products 
well advertLaed on radio — a big help to 
auccess. Pleasant outdoor work. Experi- 
ence not nece-asary. No slack seasons or 
layoRa. Write lor PC’! n vestment offer. 
UcConnon and Co.. Room Wlpona, 

M inn. 

SELL Qrocers, butchers, restaurants, 
new Cliankeable paper WlndPW Rlyns. 400 
varieties, large commfssLon. Ruebv Dls- 
plays. 29 North Water, ftocheater. N Y, 

NEW Specialty — Sells every buitnesa and 
protesalonal man. Four $16 sales dall.v pay 
weekly. Farrell cleared over il.OOO.OP 
monthly. Write F. E. Armstronir. Presi- 
dent. Dept . PM . Mobile. Ala. _ . 

SELL Quality portralta. frames. Lowest 
prlpea — blir praRla. Catalogue free. Frled^ 
man'a Studio. 52B Cornelia. Chicaffo. 

CHHISTUAS Leaders! 21 piece fia.sh 
acaortment 15c; 50 imprint folders S5c; 
lOO piece Eift Wrap box 25c. Bargain nack^ 
BEcfi ic each. Bii.rap]e« SI. -00 poaipaid. H- 
Justrated cataloar free. Elfko. 440 North 
Wells, Chicago. 

CALEMDARa — Beautiful complete Une. 
all alzea. including Jumbos. Samples free. 
Alep Christmas cards. Fleming Calendv 
pom bttny. gfras cottag e Oro v c. C hi cago. 

BLADES — Big proRtn. Best ouallty. Fac- 
tory prices. Postpaid. Ace Biadss. Buf- 
Mo, N. Y. 

A REAL Future for you With Red Comet 
Are control products. Low prices. Proved 
ceven years. Splendid saleK outfit free. 
Some good territory open. Exclusive. Write 
oulel:. 7<H Rod comot Bulldiiui. Littleton. 
Cpipradp. , 

EXCELLENT OPhortuhllv selling our 
complete line of brushe.s^ largest commia- 
slpns. Write for a^es plan. Wire Grip 
Sanftarr Brush Company. 2350 5th Ave., 
New York. 



eddcatioNjUi akd instruction 



LEARN Big pa? trades Jn a few weeka. 
Decorating, paoerhanslng. graining, mar- 
bling. aign and plctorsal painting. Cata- 
log free. Chicago Painting School. 102 
West Lake Street. C h lCaaO. 

"HOW To Break and Train Horses'" — A 
book every farmer and horseman should 
have. It ta free: no obUgatlcn. dimply 
addreas Beery School of Horsornanshlp, 
Dept. 11013, P leasant Hill. Olilo. 

BCRAPBOOK keeping Uught, Instruc- 
tion 25c. National Education Bureau. 
Maas. Ave. . N. E. . Washington. D. C. 

KHteR New', uncrowded, big money prp^ 
leKfiJon. Free details. WriLE Box SOU. Ho|- 
lywDod, Calif. 

AIR Conditioning — Electric refrigeration, 
Rapid growth creates big demand lor 
tralncif men. Earn up to S35-S50 weckly. 
Write for free facts. Ltllmes Engineering 
inisiitule. i3i4 Belden Avc,. Dopt. ia3, 
Chicago. 

Want a auufir memory? Write "Dw," 

Info Company. Box 1122, Chicago-. 

DSaPTINO — H pme taught. Reasonable. 
Thprpugh. Davison Technical School. ? 
East Grand Avehuc. Detroit. 



ACCOUNTING Offers outstanding op- 
portunities. for ambitioLxs men and wutnen 
with a knack for buslnEss. EmplpyrnrllE 
surveys prove this One of the highest paid 
professions. With except! anally stead.V cUl- 
plovmcnt. Rckdily niiistered at home in 
SMife time. No prenpus. experience need- 
ed, Prepare for bfiglnnEr'fl pqelClon In S to 
5 monthFi — ilDCl to tJfib a month position 
within a year. Eventual earnlncs tSODO to 
fSUUd ycai'l.v or more. SchcHl establkshed 
J697 — course approved by National Home 
BLudy Council. Washington, D. C. Low 
tultlan. MoiitUlv payments. Selective em- 
ployment service. Free bulletin sent with- 
out obligation. Write Immediately; Amer- 
ican School. Dept. aC 45, Drexel at 5Stli, 
Chicago. 

Watch Repairing is eteadv pr-ofitabiE 
work. Experts usually In demand. Yau 
Can learn Watchmaking trade at home, 
doare (.ime. New original Jnstructlpn sys- 
tem. Bcrlpt engraving course iitcludcd. 
Write for free detalla today ! Netion Co.. 
5M_Sherman, Dept. L-3PUi. Chicago. 

U. S. government Jobs. Connnence 11 05- 
S175 month, Freoare immediately. Try 
next exammatlans. Particulars tilling 
how to pualllv — Hat pefflltJoTUi. free. Write 
today. Franklin In.>ititute, Dept. L3, 
ester. N. Y. 

WELDING — Electric arc, Learn nroflt- 
able trade quickly thyoLigh actual prac- 
tice. Individual welder Instruction at 
bare coist of ma.Urlals. Full particulara 
free, Vnluahle welding lessons book 50c. 
Hobart Welding School, Box M-)2104. 
Troy. Ohio. 



GOVERNMENT Jobs. Qutekeat Plan. 
Free partioulars. Hatioiial Service Bureau, 
D<.-Pt. P. 510 South Broadway. Lee Angeles. 
CTotlf. 



DRAmNG A ad Design, the corocr- 
fttonc of industry. EKceptfonaUv Well nuid 
work, readily learned at home In ware 
Lime. Nd cxocrlciipc Or artLstio talent 
ntedi-d. Train for a beginning pcsliEon In 
tt to 10 montha^etaHer'a PCVfltlon fBtSO- 
$225 a month 1 in 14 to 16 months. Sthofll 
established 1&5T — oopise approved by Na- 
tional Home Study Council. Wa.'rhlngCon. 
D. C. LOV Ltiilion. Monthly paymen!^. 
Sclectii'4 emplo.vmePt service. F^ee buUo- 
tln Sent without ObllHatlon. Write today 
to Amerioan School. D40t. DDC45. Drexel 
at Sath. Chicago, 

Learn Auto mechanics, b(^dy^ rcpofrinE. 
welding electricity, refriger&cion, Diesel. 
atevlpsop's. 2005 A Main. k.ansa .^. City. Mc. 

CLINICAL La'beratory technic taught In 
your own homo, rracllce outfit supplied. 
Bulletin free. Imperial TechnIcftJi Instl- 
tute. Box 4^4- E. Elkhart. Indiana. 

HIGHER Arithmetic IcAClicS shortest 
mctliods of ficnirlng. Frederick A. Smith. 
2 410 Bernard Street. Chicag o. 

LEARN Tclcgratthy ! Ot>BortunltErt now 
available to beginners due to new railroad 
rEtlrement act. Expenses low. Catalog 
free. Dodge's institute. Hiatt Avc.. Val- 
paraiso. md. 

u. 3. Gov't Jobs nay up to *40 a week to 
start. Oct ready for next examinatloru; 
railway pcrital, rural cairlBr, mail carrier, 
alficB help aud Others. Free book tolls. hoW 
vou may ouallfy. Write nulck. Patterson 
school. Dept. P. M.. Rochester. N. Y . 

SECRET Investigation. Experience tm- 
nccc^!aary. Detective particulars tree. 
G eorge Wagner. M-2640 Broa dw ay, N. Y. 

LEARN All alKiut Diesel engines by read- 
ina "PrlhcLolca of the Diesel Engine. " 214 
pages, cloth binding. 152 ill us tralions. 
Dictionary of Dieoel englncerlug terms in- 
cluded- tJprcial Introductory prLce^ only 
El. 60 postpaid. Diesel PublicaEjons. Inc,, 
J92 Li'kiua ton Avenbe, New York, M, Y. 

GET A better Job. Our books will help 
you aditllicc. BarEOin catalog free. Pop- 
ular Mechanics, eaa St. Clair, Chicaso. 



CARTOONING. COM HERNIAL ART» 
M1J01VCABU WRITENO. SIGN rAfNTING 



LEARN Cartooning. Complete cpurse $1. 
Clmk EH-hAHn, P935 S, Lafayette, Chicago. 

HAVE Your own money making business. 
Learu show card writing, algu naintlng. 
Write for details. Begley Specialty. 14T2F 
Broadway, New York. 

MONEY In portrait aketchlng. Progres- 
slvE! steps teach you. 26 complete lessoiis 
11.00. Harold Parks. R, 3, Ypsllanti. Mich. 

gomfLete Cartoon coitrso with spcnfal 
25 piece cartoonl-it'a working hit. tl.OO. 
Cartoon PuliJishers. West Snringfleld. 
Mass. 



CHALK Talks. Laugtl nruducing pro- 
gram. il.lMl. Catalog t6c. BaldA, the Car- 
tOOlUst. Oshkosh. 'Wtscansln. 

BE A proleseloTial slgnwriter. No traln- 
Ing necessary, fiend for book— " Modem 
Signwriting Ei,mplified" 2Sc coin. Sbow- 
ca rder. 523 K. Prior, fit. Paul. M inn . 

AMATEUR Cartoonists, earn cash, spare 
time, copying advertislne cartoons. Ad- 
BcrvLcn A rgylc. Wla. 

ART Magazine mdudlrig dltcctnry art 
booku — free! Send 15c uostage. Art Hcad- 
quarters, Doty Street. Madison. Wlscomin. 

PEN And ink -drawitigs. Let us draw 
your OdvertisLng and Catalogue Illustra- 
tions. from photos, copies or oblcots. Beat 
work nnd fair prices. Heraldic studios. 
13 HP Oakdale A venue, cirl^go. III. 

CARTOONING Course:— 30 Illustrated 
les.'tons. over 5D0 sketches, drawing pnocr, 
pfiu and oenciis. 11 . on compJete postpaid. 
Mantes fitudlo. Box 56S, Pasadena, Calif. 



PL.AViil. KTORtRg, Wr.AttfUHCHlPTfi 



FREE Test for Writers! Ecnd postcard 
for free market test. Hundreds of uavlng 
marketA seek stories and articles. Learn 
the marketa ‘beat suited to you — and sell. 
We help you! No obltgatJoni Cpmfart 
Writer's Service, Dept. 546. BE. Loula, M o. 

WANTED! Stories, articles . ijoolis for 
publicatipn! New. unknown authors as- 
sisted. Manuscripts marketed, revised, 
criticised. CtirlatPpher Carr. 3855A Cheat- 
nut. Fhiladcluhia. Fcnna. 



AHVERTISING AGENCIES. LETTER 
WRITERS. FOR ADVERTISERS 



IWCREA3EI Vour sales, read dynamic 
brochure "What Makes a Letter Pull?'' 
^cel _Cables, Norton. Kansas. 

LEARH Advertising at home. Easy prac- 
tical Plan. No Uxt books. Common school 
tduaicion sunJclent. interesting booklet 
and reptilrementa free. Page-.-Da.vl :3 3(^h00l 
of Advertising. 3651 MLohlgan Avenue. 
Dept. 343B, Chicago. 

FreC Booklet! "Planned Mall Order 
Selling." Outline your purposes now for 
free analysis, recDmmenda.tipna, Walter 
Qreh, Greene, New York. 

ADVERTISE: 24 Words. i49 newspapeT? 
M.5Q. Lists free. Advertising Bureau. 
451 5-C Cottage Grove, Ch icago. 

ADVERTIfilNO Placed "ail magaxinca, 
newapapers, radio. Lowest rates. Free 
service. 54 page nttc book free. Baker 
Advertising Affency. a- 15P West Madison, 
Chicago. SuccossoiB to AnkTum, Catata- 

1 ishe.OI Jgg ra. 

FREE“N4W Advertisfra Rate Guide. 44 
paAcs. Includes every thine. Lowest rates^ 
E. H. Brown AdvertislnE Agency. H5 S, 
Dearborn, Chicago. 



BfJljlKESS SERVICE 



S2 MONTHLY Maintains wnsiiington. 
D, C.. fdawntownl "branch office." Mall 
reforwarded dally. HawkJhs Mail Service^ 
W fl Fourteenth. 

NO'W — Only 2c dally pays for New York 
office under your own name. Ca-Oocratlvo 
Offi ces. 1 36 Lem nat on Averme. N e w York, 

FTPrH Avenue, N. Y. C. address for 
buslnEss or personal mall SI. 05 monthly. 
Mail forwarded anvwhcrc. Dispatch M^l 
Servidp. 545 Fifth AVeHUc. 

1,660 ORIGINAL Letters — Agents and 
mail order buyers — {4.00. Particulars free. 
Crown Mail Order, 154-PM Monroc Street. 
New Yqrt 

ATTENTION — Get mOrc buslnosa at low 
eosll J600 guarantrcd fresh names mall 
order buyers. -cimMrtunLty aeektrs on per- 
forated gummed paper, ready to stick on 
myclopes tl.OO. Haves time! Metro Hales, 
Arlene, Youngstawn. Ohio. 



RTSDEK STAMPS .4ND OFFICE 
Si'PPLIES 



3 LINE Cushioned 25c, 2 for 45c. Stamp- 
rttc. WahWatOSu, Wit. 



SUPERIOR. Indexed, cushioned. Two 
lines. 25c: three 354. SIOCLim. S14 BradlEV. 
FeorU. IllJnois, 

KNOB Handle, cushioned. 2 lines 254. 
3— 35c Sta mp Works. t^Ht^roo rt. N . Y. 

CUEHION Handle. *2 "linos 25c: 3, 35c. 
BchulU. FlFosant Ave.. Bergenfield. New 
Jersey. 

2 I.INBS 25c. a Lines J5c. Stamn Works, 

Auburn. Nebr,. 
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TVJPElWftlTEllS, DUPLICATORS^ 
OFFICE DEVICES 



INCREASE Dusmesi no*'. ■■EscpIlD- 
criiuEV’ Rotary iJlencil Printer reprint* 
UlOHSianitj every thine Jnn tvim write, hund- 
WTlte. draw ar trace. Colore. Id 

S4-1. Terms. Illustraled IktcrAture free to 
buf^incss or protessJonnl men. FltL^tHtrirb 
Ti'iwwrkter SuddIv^ Dei>nrlmeiit K-2, P(tla- 

S ufffti, Fenna . 

TVPE WRITERS. Adder* mlmep(TraT*h, 
muEtliiratili. acidressoerauh. Send lor free 
liati of maohjiiw thnt win hflp you at 
half price. Pruitt. 28 Pruitt Bld^.. Chi- 
caau. 



PR]\^TINO. MULTir.R.APHlNO. ItflMEO' 
GEAPDINC, GUMMED LADELS 



500 MIMEOartAPHfiD Letters <0'ixll> 
82.15. Ijretterhe&dft. mMltipraphiiifr. Dc- 
tailR mailed- Multitypc, 487 BrCAd'WAV^ 

Hew Vorfc. 

THOUSAND Neat Su.iiji^sg cards if.OoT 
Special prlntins prices every munth. Eaton 
Presii. 1316 Main, Gardne r. Kari&^,. __ 
5C1 SALF.SBOOKS— 3^ix5‘V PrVnted, de- 
livered . **.95. Wlliiher PrlpUnf. Mari- 

nette, Wisconsin. 

QUALITY PrlinlJnjK. lowest prices. Sam- 
ples, Churchill. Oakdale. Syracuse, 

H. Y. 

ATTRACTIVE Frlntlnc. lowest price*, 
Sample?. Hosley Press. 8 iJennnary SCreet, 

Aubu r n. New Y ork. 

RULFD PpriEui oiir specialty, aend yuur 
copy lor ouaEatipn*. Sdudern LlEho, Jef- 

ferspn M issoufi. 

12& 8'iiXll BOND Letterheads and I2i 
G^4 enrclonr* *1.00. BcmiCVilleH 907 West 

Roosevelt. FMladelPliih. 

STENCILS £2.00. Ink tl.OO. Eco. 89 

West Adams. Chivn-fl o. Ill, 

SM LETTERH^lis, EnvelupcH, atate- 
ments PT 8x9 imndbiiis. SI. 00 postpaid. 
All S3.M. D ollar i*vJntery. Princeton. Ind. 
^€□0 CaRL^ *1.78, Free stickers. Irviiijt 

Andler, Wayla nd St, , Bo ston. 

500 BTJCKERS Four lines' 

S&c. LfllKis. Cotfs. Waverlv. Kcmaa.4. 

A.UDO BUSIHE3B Carda— 82.69- postpaid. 
Other printing equally reasonable. Write 
your problem. Merchants Pre&n. Lamonl* 

Iowa , 

HAMftlERMILL Bond at new Ipw prices. 
Samples. Western Slatlpncry. Tdoelta* 

Kanaaii , . 

lOO LARGE Envclupcs, 100 letterheads 
*1 00 pre uaJd Crown print. Adeiun] . on lo. 

CHRISTMAS Cards, M fur 11.00 with 
iianit imprinted. Cheser. 3111 Monroe* 

ChJca TO, 

PRINT Anything, quick, reasonable. 
State reotilremoTihs. OibsonprlAt. 5005 
Vlncennai. chjcaao, 



SILVER Gummed Inbelii. speeiuE — J.OOO, 
*T.7S, SanipJes, Jobe*' PffM. D-1B4 West 
Wa*hingtpn, Chicago, 

1.000 LETTERHEADS (S^ixlll. Enve- 
lopes [€^ 4 >. both pripted prepaid, 

Morton Prciia, 1472 Brpadway, Hew York 

crit w 

WHOLESALE Prices evcrvlliinx printed. 
Whele^iaEe. 3i8-K: East McDaniel* spnuR- 
fleld. Mo, 

SHOP APTpnft for printers, machlnistis, 
shippips clerk. 1 , made pf blue deptui. 30 
inches long, -postpaid 75o. Msohanloa 
Apron Supply. 2224 Benton Blvd., Kansas 
CUV. Ma. 

lOOO ELEGANT Eiivclupc slips. >1.75- 
5000. 13.90 prepaid. All printing Ip^'esL 
prlcas* Samsiaa. Ooodprlnt. Harrlaonbur^, 
Va. 

LETTERHEADS. 6“li EnveloBCB. ship- 
ping labeb;. .statements — 250. H.OD post- 
paid. Franhiin Printery. Box 5062. Chi- 
cago. 

50 SHEETS. 25 Envelopes 25c prepaid. 
S amples. G ct>rae . Wes t Burke ._y crmanL 

1 , OM 3^fl k0 tiz EN V ELOPES Pri nted S 1 . 09, 
Snmqics fre e. Nixei i' i. S t evens F olnt. WJa. 

500 ■'^K2^,4 POUR Line glijnmed aCIciter^, 
35 Cp Mama Printer?, Saelnew* Micti. 



PRINTING OUTFITS .4NB SUPPLIES 



inexpensive 8x 9 PplJitJiiJT ToresH. De- 
tail* free, Novelty Shoo. Ihjwuavlhe. 
Louisiana, 

ATP Foundry ts'pe. linen.. *ort*. Linq- 
type. Ornament*, Box 44B*. Phlladclnhla- 

STEREOCABT cut*— Sample 35c. Flint. 
28ll sixth Ave., Cbattanpuga, Tennessee, 



HAND Presi viintcd. Dt'scribe fully, 
Mcn k ln. 2 09 North We]t£._^ChiCMao,_^_ 

Pri N't Your own carda. stationEry, clr- 
clrculars, advertisinR. Save monEy. Sim- 
ple rule^ furnished. Print lor Others. Ikleo 
prolit. Junior Oiitfit S8.25. i.en.Lbr oUtlUs 
±18.55. Details iree. Kelsey* Inc., T-11, 
Meriden . Co n n. 

BaROaINS. Presses, type. List 3C. EX- 
change. D-1 5, 190 C ook. Meriden. COtth. 

PRESSE;^, Complete bargain equipment 
catalog. Bend stamp. Bradshaw^ 2214-P 
Huron, Chica go. . _ 

PRESSES, Tvpe. supplies. List ftce. 
Catalog ten ccnt£. Model FrcAS Co.. York, 
Pcjmft 

PRINT At home. lOc Will torlnff A coRi- 
'blcto catalog of bresjies. tyioe and auPoHes. 

F. PelfTer Company. 6 Columbia Ht. 
Newark. H. J. 

BAItG-AlHS — Presses, tJP«. aupplEes, 
Send atamp. 159 Harvard. CambrldRe. 
Ma-';^ I 

USED Preofle.R, type, aupplles- Llatfi 
Turnhaugh Scrvloe. LuyAvlUe, Penna. 



PATENT ArtORNEYS 



INVENTORS; Send bnmodJ&telv for vour 
oo'Dlcs of our new free booka, -"Patent Pro- 
tection'^ and ''BuRgestlons on Selling an 
Invention." SLxt-y-eLght pages ol interest- 
ing fact*. They tell liow PaUht Lavs pro- 
tect you: kind of sketch or model needed: 
blmP-le step* tQ ta.ka without coat: hpw sue- 
ce-ostul Ini'entora have aecured -dnandal 
Q-Rsistance: show interesting InveiitLonSl 

illListrato important mechanical move- 
nsents. Wllh t»ots we alao *end free Evi- 
dence of Inventinn form tp help establish 
date of diselOSurc. Prompt *rf vice. reOSOh- 
nblo fees, special deferred payment plan, 
atrlctcst secrecy. Forty-tWO rears' enperj- 
cnce. Highest rcferencca. Write u* today. 
The facts Jn our books are -worth money td 
the man with a Bood invention. Address; 
Victor J. Evans As Co.. Rogt-Hered Patent 
ALternevs. 5G1-P Victor Building, Wo-ih- 
Ington. D. C. 



INVENTORS: Take flrat Step toward 

nrolcctlng your righta to your InventLon — 
WlthOLlt obligation. Write for frue "Rec- 
ord of Invention" form and complete In- 
struction* for makinjr letibl disclosure of 
invention and establishing datO. We atoo 
send — Without obligation — 49-paa-e hook. 
"Patent Guide for lllc Ihvcnlur.'' telting 
importance of prompt action: how to sell 
and market yuur Inventtcm: hpw tO make 
anpliCnlluti for oatcnl; showing example* 
of ^ucceo-aftil inventions; chuiakninir con- 
venient payment plan. Write todav for 
free "Patent Guide'' and. '‘Record In- 
vention " form. See uaKt 13A for further 
InfoTjnation. Clarence A. O'Hrien. Regis- 
tered Patent Attorney, OMlB Adams 
.Bulj dliig. WashlatttotL D. C. 

INVENTORS — Patent imur ijivcntlOB — 
Send now for Our new free copyrighted 
booklet. "How to Protect Your Invention" 
and "Invention Record" forjn, This book- 
let guides the ijircntor from tho hrst stCD 
toward niltcnL urotcoiion to Anal profit 
making from hi* in vein on. Reasonable 
fees, cause lentiou* caMU*el. McMOrroW 
arid Berman. Registered Patent Attorneys, 
134-D Barrister Building, Woshlngtim. 
D. c. 



PATENTS Secured promptly. Inlorma- 
tlon free. Personal oonfldf htlft] service. 
38 years experience. reei.Rlered patent at- 
torney ChnlUnT. Henrv Price Ball. 141 
5th Ave.. N ew York City. 

INVENTORS“-Before dlsclonlng vour |-n- 
vention to anyone aeud for form "Evidence 
of Conception": "Bclicdulo Of Government 
and Altornc„vs’ PeRs" and tJWtructlons, 
Sent free. Lancaster. AHwlne it ROTumel, 
411 BQwen B-Uild ifig. Waship g ton, D. C. 

PATENTS. Protect youT Idea l!jj secur- 
ing free "Proof of Invention" folder. Ex- 
centlonal personal service. Establiah^ 
1986. E. E. Vruoman. 871 WOOCfard Bldg.. 
WEU jhinwtun. D. C . 

"INVENTOR'S Quids'' free: full Inlor^ 
inatlou about batenting. selling invention*. 
Frank W. Ledermanu. 154 Nassau acreel. 
Hew York. _ 

INVENTORS— Stud far Iree booklet 
"Paient-Scnae. " Information b*sed on 64 
.years experience, Lacey A; Lacey, Dept, 
5A. 63.5 F S t.. Washington, D, C. ^ 

PATENTS. Booklet free. Highest refer- 
ence*. Bc*t reaulta, PromMCLOSs assured. 
Watsan E. Coleman. Patent Lawyer. 724. 
Ninth St.. Wflahington. D. c^^ 

L. F. RANDOLPH, 3D2-E Victor Bldg., 
Washington. D. C. Low cost. Book and 
information free. 



FOR INVENTORS 



INVENTORS: Take Rist st-rp toward 

protectting your inveiitloh—wlthout obll- 
natlop. Write for frse '‘Keoord of Inven- 
tion'' form for eatablLihing date of inven- 
tion. W* aisp send free— ^8 page book, 
"Putcut Guide for the Invchtor" — telling 
imboriancc of bromot action, cohndential 
search service: how to and market In- 
ventions; details of convenient payment 
Plan. Send for free "Patent Guide" And 
"Record of Invention" form today. Clar- 
ence Ar O’Erlcn, Registered Patent Attor- 
HEV. OMIA Adam* Building, WB*hingtpn, 



WE Build mudela which "put over" 
your idea. COmplEto engineering seryicc. 
dry cloning and dr^LunEnE. We market And 
manufacture in any quantity. Write for 
bulLetin*, R. Ac B. Engineering Co.. Dopt. 
AF-12. 17 Eaat AB iid S treet. Hew Ym k C^t^ 
"WHEN And How 'to Sell an Invention" 
— helnlul. 24 paee booklet Rlvea you prep- 
aration *tep« necessary to commercJallue 
your ideas and kix basic ADProachc^ to use 
in selling your Invention. Information vi- 
tal to every Inventor. Qct your copy free, 
Victor J. Evans & Co., 506 -P Victor Build- 
Ipg. Washington. D . C. 

HAVE You a auund, practical inveucion 
for ^falO, eatePted or Unnatenlcd? If so, 
write Chartered Institute of AtnerlCfth In- 

ventors. Dept. 4 -A, 'Washington. D. Cj 

MANUFAGTUHERB Addroosca— 2S any 
line. $1: ppHtpatij. Manufacturers Ditcc- 
torv. 36 North Ninth, Columbna., Ohio. 

INVENTOREr Unpatcntcd invention* 
completely protected at total COSt *1.50, 
Shovr valuable idea* tp prospective buyers. 
Bafeguarded aghlnEt theft. Also protects 
icinga* shprc atorie*. Bcenarlcn before copy- 
right. Send iJ.OO lor Inventor's FrotecttOh 
Plan. Moroney* 32ia 92nd St.. Brooklyn, 



SHOW Vour tmpatented invention with 
absolute safety, .^nd SJ.Od lor complete 
details and netes-sarv forma. Ho other ei- 
benac. Yeung. 9 W. Illin ois. CJdl Ca go., 

YOUR InVcIitiOn protected coata 1e$0 
than 81, Detailed information on pro- 
cedure to legally prot«t your invention. 
No need to show Ideo-I or design Lo anyone 
until after you have followed my printed 
liui tructiona. Send ±2 far ihfartnaUon 
Addres*. J, C. Green, P.O. Box HS35. StU- 
tlon S, Lott Angelea. Calif ornia . 

SEVERAL Hew inventions Wc recently 
developed have been placed sucooiisl Lilly by 
US for sale In department and chain atoro3. 
Np-w Itpma needed. ItChts manufacture 
on cooperative bust*, Wt design acid de- 
velop your Invention I obtain patent*: man- 
ufacture toola. dies, kUimping*, We ape- 
Clalito In ploaCic*. Wrlic for free estl- 
matea. H. & B. Engineering Co., Dept. 
AW^ia, 17 Eoat 4 2hd Btrc eE, Hew YorK Gltv. 

INVENTORS; Profit bJ S'Olir invchlion. 
A practical talk to inventors by an ex- 
perienced manufndturer. Our 88 Page 
booklet "Mind va. Matter" mailed upon 
receipt of 25c. Rex Eiiglncerihg Cp,. Cln- 
cinnatt. O laio, Dept. D, 

INVENTORS — A complete national serv- 
ice — Patent searches, models, drayrliuts, 
engineering, testing. Ideas commerifial- 
lled and sold. Write for free booklet, 'Tn- 
ventinc for Profit " Camoo instltutii of 
Invention, Camco Bldg.. Grand KaPidS* 
^ich. 

INVENTOR'S UnlvcrsaJ Educator: ecu 
tains 9UD mccbanica] mov-cmcat*: 50 T>er 
Pi'tual UiOtion*: InsLrLJctipn Ch brocurlnk 
and selling uatenu and selecting an attor- 
ney, etc. Siigge*U new Idea*. Price ±l post- 
paid in U.3.A. Addrea* Albert E. DlEtarlch. 
511-B Colorado Bldg.. Waantfi gton. D. L'. 

I BELL Patent^, Established In 1^00. 
Charles A. SOotC. ITJPM Oarson Ave.. 
Kutdimer, N. Y, 



INVENTING Taught at VOur boinc by 
Trofimov Behool of Inventlyo Practice. 
Han na Rd., W illcu ghhy . Oh io, ^ 

CASH For practical idea* and Invcn- 
liona, Mr. Ball, AB-9441 Pleasant, Chi- 
cago. 

INVENTORS : -"Making Invcntian* Pay" 
our ;i2-t;»ligL‘ illustrated hook mailed al^- 
liitely free. Creaceut Tool Co,. Debt. za. 
Cincinnati, Ohio. 

WE Locate buyers meritorious biitented 
unpatented inventions. If will sell, reply 
immediately* Uescr|pLlvo booklet,, reler- 
thCts, free. Invention Reporter, ±A- 11259 
5bLlth_ F^^flel d . Chicago. 

INVENTORB — Send for 73-pai;e book OH 
patents. Reubhahlo terms. Ccuiscienijoug 
treativient to Inventors, L. F. Randolph, 
Registered Patent Attornsy. 302-E Victor 
Bldg . Washington, O. C. 



44A 



POPULAR MECHANICS 














































PraictjcaJ InvenLlonfi wanted Idtj 
manafflcLuTcrs, paten Le^ ar unpatented.. 
For information wriLa ChurEered InaUlult 
OE American Invenlors. DepL 4-D. Wuh^ 
inj^ n. JD.^ C, __ 

iNVEriTfONS Wanted: Hava you an |n* 
vcntlon to neli? Write fur free bgolclet 
dewnbEnc amazins low-cnet service offer- 
Inv rpeciallEod list of manufacULrera seek- 
Jllt patented. uilPALriltcd EnvenlSoiu^. In- 
ventors Inlotmatfon Service. 10 El. A3rd 

Stree t. New JTorit Oeoj, Jd. 

‘'AlX Year Invention ibtiwrooim” chows 
invemiom to Inveitiffotod. bn-*; i ness Deflnle 
only, $1 up monthly, free selllnR aaslst- 
anCel Invention Sbowrooni. Box 
Grand Central Annex, Mew Vorlc CltTr 
CASH For InvcntkoiLS — Paten Eed or un- 
natented. Mr. litLll Pleasant. tJhl^ 

cagOL _ 

MAKE Your InventLona pay. We help 
yOLtr 34 year old firm offers eomnletc serv- 
leea. free Mtimatf-s, A mole fad h ties rc- 
eardleas of invent! on. Stamplnas, met- 
al EDeelalties. dies, models, etc. Catatoa 
Rivina "Inside” Information free. Cres- 
eent Tool Co. , Dent. W Cincinnati, Ohio, 
WANTEI>™M.crllorlOua oatetlted. Onnat- 
pntod Inventious. Bools let. refereoces, 
free. Invention ItoDorter. &BM334 Bouth 

Palrftefd. Chicago. 

INVENTION Finance Matraslne. M-G 
Wall Street. Ncnr Yorir. imoorlant par- 

tlcqlar^E free, 

SMALL Inventions Wanted by manufac- 
tiirefs. I'll help toll sell yaur Invention. 
Write for free circular. Stanley Hull, 
7S29-K Euclid AvenuB. Cleveland. Ohio 



PATENTS FOR SAl-F 



SELF FiourLnE roElLng pin. made cheap. 
Qwd seller, porcelain made. Sell nutrlRht. 
make offer. E. Pertelt. 4SS0 Indiana Ave., 

CTUffi gQ . 111. 

PATT^HTElJ. Hew InrUvkdual aalod mold. 
OutrlahE or royal tv, Viola lira Ice, Union- 
vllle. Mo. 

MANUFACTUS.ER.H. New 'self using 
electric hair clipper. Patent for aaLc. or 
royalty. Write Harry Kins. Interna LLonal 

Palts, Minil 

£ELL Your Patont through a small class- 
Jfled at] In Popular Mcciianlcs, Many in- 
ventors have found huyers In ihls wav. 
Ask me for oroof — I'll gladly aenO it to you, 
F, W. Jotinson, Manager Claasihed Adver- 
tlatofl, 304 E. Ontario St.. Chicago, 



MANUFACTllRlNr. 



DIES. Etumclngs. models, product en- 
gin««rlne. HaAstrom Manufacturing Com- 

pany. tCan .yaa City. MLwiourl. 

(STAMPINGS. Pares, manufacturing, gel 
our estimate. Porsbcrg Engineering, 

Northhcld. O hio . 

INVENTIONS Manufactured hv an ex- 
perienced conipativ. hi anV uuantjtv at low 
cost. Metal spccipltiifsi. Doveltlcs. elAtno- 
Jngs^ dies, and models, Pree esttmateA. 
Our booklet "Mind vs. Matter” sent upon 
receipt of JSCr RcK. ETtigl Peering CP.* Cin- 

riimati. O t iia, tJept, C, 

MANDFACTUHINO. Anv material, any 
quantity, InverLtlon.'!. developed. Mllburn, 

Btirlingtan, Kentpcky. 

INVENTIONS Developed SUd manufac- 
tured. Send us ytmr Ideaa.. Model Engi- 
ngenlng, Qsg oa d, Ind . 

INVENTIONS -- MamifHOtUrcd In any 
quantity at tow cost by old- f-HUbll* hctl rco- 
UtabEe company. No branches anywhere. 
StomniinHS. metal apeoLaltles. dies, models, 
etc. Free estimates. Free catalog. Cres- 
cent Tool Co.. Dvdt. 7CS ClPClnnaLE. Ohio. 



MODELS AND MODEL SUPPLIED; 



IMMENSE 53-Pagi? Mint-Train rflltrwid 
CAUtlOgl 1317 different Items. ^p 4 3 $Cr 
Vanden Doom's. 3S21 Broadway, f^mas 

City. Mo. 

”MBW" Motor twat klta: Pgur beauti- 
fully dtrylRned hulls lor gas motoDs: uni- 
versal noarlliC oroucllcr, fl™nee|, traps- 
mlsslan equipment. Full technical detallx. 
6c. Marrmtown Boat Worits. Morristown. 

H. J . 

BTEaM Driven locomotives. O gauge. 
Catalog lie. P, MauWf^ Importer. IDIS 
Pttmn ton Ave., VertMia, N J. 

BRASS Gears. modeU and model sun- 
Dllek. Send 3c for catalog, PtorPO Model 
Wort*. Tinl cv Park. 111 . 

MODEL Makers lathe: photfiRraphs for 
dim;:. Dcpoy Model Shop. Muncle, Ind, 



ENGINE CatglORue castings, sUppUcs, 
3ic. Ilowardco. A-3417 Norttl Ashland. 
Chtaatfex 

RAILROAD Equisment ftttd supplies. 
Guaranteed reconditioned njllJiiA stoct. 
dcmpleto ieudins library. Mod^l Rallrond 
Eoiiipment Co.. i5 West 4?d St . Me w Vorlc, 
SUBMARINE— Beautiful 15^' model— 
kit 3Sc IldStpald. Spptto Modcis. 39S& N. 
Broad. Philadelphia. Panna. ^ _ 

MINlATtfHB Steam locomqtjvea. new 
catalog listing ^1 bnlldera' pceda 35c- 
Littlc Engine, t^'ilmington . Calif arnla. 

build RgJiroad. 1 . pt&ues. boats. Cftta- 
Log lOc. Ideal Company. 34 ‘/j West lath. 
New York. 



RAILROAD Model Shop. Dept. PM. 
Dunctlen . New Jersey. Ca talog cen ts. 

MGDELlt — Practical modelx PUt over 
ycur IdciLB. TVe develop modela from the 
crude to Perfect working devices. Yqur 
idea might have large commercial value. 
Bervlcea confldenllat. Bank references. 
ReviEtered graduate engineers at Voiir 
service. Send 25c for our SB page hooklel 
"Mind vs. Matter." Rex Engknacring 

CinclnBUtt. Oh Eo. Dept. B. 

WORKING Modeta of anti-atreraft. na- 
val and railroad guna. CirctllArs gnd nho- 
tAx S5c. WlUiam GragaTy, 32^ S-IXlh Ave., 

Newark. N. J. 

THOUSANDS Shin flUings, hundreds 
kits, catalog 10c, PpllE'a* 439 Seventh Ave., 

New York . H. V. 

GAS Motor ppwer airplane cataloR Gc. 

Pqlk^s, ija Bfivanth Avc. . New Y ork. 

GOOD VTqrking models with eye aoDcal. 
We have spent 36 years developjing ideas 
in bo practical working models! Lat us help 
VDLt' Free Catalog. Crescent Tool Co-. 
Dgp t. Y-SA. Cincinnati. Ohio. 

CARVED Hinr ahiB'’'m()dei‘ kits. Ship 

and yacht mndsl fittings; model yacht 
saiU. Illustrated Catalog S6c, A. J. Fish- 
er. 1402 -M Etowah Ave.. Ruysl Oak. Mich. 



BLUEPRINTS AND PLANin 



HOUSE Flan books— Latest titles —Bar- 
gain catalog free, Fopulgr Mectiaplcs. 43 J 
Bt. Clair.. Chicago. 



HOMC L K AI TS MEN 



LUCITE— Tri.n.'smlts light ftroitnd furx'ira 
— beau til ul clear olastJc. Bargain l lb. 
s.ii^nrLmenL of odd lengths to 1 Inch di- 
ameter rods 1 approximately 6 rcdsl SI. DO 
postpaid. Craft Berviqs, Dept. L. 337 Uni- 

versJtv Avenue, Rochester. New York. 

SOUVENIR Makers— Gel vOur hftrd to 
And maUTiftls from Statiton's Tlicrmom- 
pters. tnctjl coin bank tons, sjriftll hinges, 
genet ICC lor agtnniea and nrlccd. Stantoii's, 

Lake Qzark. Mo 

BUILD Btrcamllncd plywood kitchen 
cabinclA. Flans 35o. Roger Underwood, 
4417 John-wn Avenue. Western Sprlngai, 

tjlH)Ojj 

FLA5TTCE — Qnkclite. Catalln, sufScient 
lor cigarette nr powder box. four rtnH*. two 
bracelets. Hve ornaments, five Jewelers 
findings. Twenty pieces £l.3A cash with 
Order. Dependable MfiChy. Co., 1411 Har- 
rison. Oa kland , calif, 

GET Free IcRthercraft InEtruClion nam- 
pliiet-i. prlc«^ of (cather-s. tools, oroj^'ct!;. 
Make extra money. Beautiful gills.. Leath- 
er samples Go, Wilder A Company, JCQB 
Crosby., Dept. l3F, Chicago. I iJtJtojL ^ 

i*ROFiTAm.E. Interesting, inexticmivc. 
Make aluminum castings frotn scran alu- 
minum. Instructions 5Qc. Eldt^n L. Creed. 
N qrrhflc t d, Vermo nt. 

CEDAR Name bins arc esfiily carved 
with proper jluSAW blade QiiArtcf brlnmi 
six bladre. informaucm. Woodcraft, towa 
Park. Tfixaft. 



33 LA'WN Qjqismcnt Pftl terns 2&c, Other 
pattorus: j5"-3n" high; Dtitoh «JrL Dutch 
hoy, pirate, bull terrier, Mcslcsn girl, 
Mexican boy, dwarf, penguin. Hower «lrl. 
lOC each; 3 for 35c. 35 no%'eEty paltorns 

3QC. All 5Q full SCtc patterns Si .90 po.iL- 
puld. ytrothrr. Doe 3S3-BT. Bdlngton. 
West Virginia. 

ORIGINAL Paltcrns; 20 noveltv. 2So; 
15 lawn orn-nment. 2Dc. ‘Wayna Gorman. 
Box 1 272- DP, Amarlliu. Teaks , 

CRAFTSMEN. Hobbyist! Work out vour 
own brainchild. Space, lools and mathin- 
erv' fpr rent rpforp^atlon DhOtie Cundl 
4-9443. New York City. 

LEA'TTIEHCR.Xl^aUEN: SJend U 5 c for 

handbook And cuUfogua of tools and aup^ 
plleH,, E, A. Sweet C-omoaav, ine.. Leather- 
craft Division, DflPt. A- 4 J. 143 State St.. 
Binghamton, N. V. 



SHELF Bradceta. 15 full! tize patterns, 
3t)c ICOJni. Atbriuht Service. G9DL Railroad 

Avc.. Omah-^Ncbn 

i^EE Mcl*i -lift Wing blade, pdwer 

tool catalog. Bend 4c p^cage. names Lhrcc 
wqrkthoppcrs- Ltmltccl OtlfthUty. 3u»»ly. 

Nea'fane. Vermont, 

MEXICAN Wood novelties easLlv made! 
24 cattrma coniptete instrucuonii 35c. 24 
cowbo.v slihourttc natterns 35c. ICl fawn 
ornammC. patterns l5c. Maxtean Artcralti. 

Eag le Pass, Texas. 

MAKE Bcauttfiil majestic rock vciiccr 
urn.-!. birCihathx. rtc. U£c home matetlhEi 
and equipment— unique. Illustraicd in- 
structionn !2.d0, Rtjc Vc'nwr System. 

Brad y, Tex as. 

"FBACriCAL Finishing Methods'" — New 
Delta Illustrated 64-page manual gives 
completii Imunictioiu for every poaftlble 
flnhihlna operation; FreeftratiOn. staining, 
fining, vamrshing. lACJ^Uering — with brush 
or spray gun— mixing low CCisL materials. 
Silk screen proMsa. finixtiihg mrtola, mak- 
ing decora Lions. SOe POStiMtd. Dcpl. 652. 
Delta Manufacturing Comoam\ 440-434 E. 
VL enca Ave.. Milwauk ee. Wi s, 

DEHIGNS Made to order, any siKa, from 
an.r clear Ihuslrktlon for any handicraft, 
monogram, hand embroidery. Service In- 
formation 3c. Mountain Studio. RED No. 

Na t raws burg, N._'Y; 

wbODWORKERB — Send for valuable 
pew data 1 > 00 !l with coumlcte line plvwocd, 
vfpe^irfl, Save uu to isr;. buying from di- 
rget mill repreMPtAtives. Sec our ofTerE. 
Seud lOc to covi'f mailing l refunded Oh 
first order). 6. Hedt Ptywood * Lumber 
Co.. 1305! N Halste d. Chi Ctt«0. _ 
PATTERN Catalog finely 1 11 U-ttratlng 
254 Plywciod hovel ties, silhouettes, lawn 
ornaments, decol traoafer decorations. — 
and other IJnex. WO-Met Bhop, Ashburn, 
Georgia^ 

BO PATTER NB, 34 Lawp ornansents , 20 
f^ilhouctto. 30 novelties. 24 lawn ornaments, 
jnc each SCl. ftll for SI. 00. Modem Wood- 

craft. Sag! BOW, Mich. 

LIKE Ter make thinga? LatC«t craft 
books Leif how. Bargain catalog free. Pop- 
ular MCChaniCii. S33 Bt. Clair. Chicago. 



WATUm-lBn JEWELBV.^ OLD GOLD. ETC. 



L0CKET3. Ctosses. rufck chains, cameo 
and stone rings. Band for aalCftbIr 

Samples, f Retail value 414,04.1 National. 
<17 Central AVc.. Brooklyn, H. V. tWatchea 

FctMtlfCd. lab or. > 

iMi' JatrtJOVAg. piBias. t!0-«5 ullow- 
nnee for old watches. HJmjrts. Warwick, 
New York . 

WATCHES— Hamfllon. Elgin. 'Waltham. 
Dulovg Os low Ofi S3. 75. Diamond i]ng<i at 
lowest urlecn. Foatnl brilias tree lUnstral- 
ed CAtalog. -QUAker City Jewelry Company. 
WholoHate Jaweter^, Stp and Walnut Sts.. 

Philadelphia. Fepng. Pept. 

SEWPRECIOU3 BtoneSr how to cut 
them, book 11.40. Infarmation stamp, 
Hcm i- L ttp!_dary Shop. Madera. Calif oriiiia . 
’'‘hULOVa'. Oruen. Hamilton. Elgin. IVal- 
tham wmt and pocket iPAtches fo-r ladles 
and gents. Positively lowest wholesale 
prJiCy.S. 1441 styles hOW availa'btg. Write 
for free money mukllbt WhDlL-s4lc caUt- 
logue. Norm an RoAcn. Wlioicsale Jem^elcr. 
Dcpt. P.M.. 401 Bansom Btreet, FliELadel- 

ilMO. -. Fl'hTlA. 

"'gold S3S Ounce. StlJh Old guid toeth. 
crow ns. Jewelry, watchea — receive fig-Sh by 
retijmmn.il. Satlslaction guaranteed. Free 
Information. Dr. Wctabcrg's Gold Refin- 
ing Co.. ifennepln. Mi tihrapulls . 

Mi nn^ 

' HIGHEST ITlCilfl far old gold— Mall your 
teeth, watchea, lewclry. lOO'i full cosh 
Value mailed day shipment received. Sat- 
isfaction guaranteed or article^ cbecrtullv 
returned, infontiailon free. Chicago Gold 
Bmcftlng Company. 300-P Champlain 
Building. Chicago. 

AUBTHAUA’B LoveIv opal?(. Hhutrated 
Catalogue free. Good selection ^5.00. Nor-. 

man 6ev.‘ti,rd, Melbourne, Australia 

EUri-lH.'' waftham watches (3.&0. Make 
big money. Free watcli and icwelry cat- 
alog. Plymouth Jewelry Richangf. 103 -A 

Canal Bl . New York 

AGATES. Fossil WCOtle. three pounds 
£1.25 poRtpald. Jay l-ianagm. Aberdeen. 



" "watchmakers' Materials — Tools, 
watchesk. lewelry. Haught. ilold. exchanged. 
Best or ices for old gold, diamond-i. Dcn 
Begat Cnmnany. a S out h 'Wabash, Ghleagg. 

'WaTCHMAKEKH" "''t(Ki].ii, EUETOlirt. 
wucfii parts. Lowest prices. 'Wrjtc for 
price list 43. Dean Qqmpan.V. BT Massau 
St.. New Yark- 
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5 M 0 REBUILT WfttthfJ! ! Ff catalotnie 
— DlAmoucl'i. Jtn'elrv. i:ic MalaEPh The 
New Vort JablKra. 7 l Bowery. Dent M. 
New Yofli. n, V. 

FOR TEIF HOME 

SCANDINAVIAN CookEry! BMk con- 
ialnlnR over l(H dellicloiiL&, twted recl 1 >m 
<jQ English) nmLlod for 2 &C. Home 
Ice. Cllntpn, Minneapolis. Mmtl. 

TOBACCO 

GOLDEN Leaf i?iiArentccd, CliTATelte. 
ia!*e or <jhewinR. e tcm m oo, ttn si.ii. 
Bay irhEn roeptved. Pipe, box. cianra free. 
Hi-eVofi Tobnccp Co., Fadticah< Kv. 

RAZOR N. BLADEH. SH. 4 RFENlNl!i 

MEN Don't null whisken out. Send td 
CIS, coin for full hv^tructlohs hQw in i 
mlnvtee y-ou can make your electric shaver 
run fast as new, Enebo Enterpriaea, 
Btevensvllle^ Mont. 

SURVEYING IKSTRU 3 ifENTS 

OUaRANTEED factory rehuLlt trarvulte 
and levelfl far rent <with purehane nptfonl 
pr lialp {cash pr ternuiL Order now tsefore 
prfcea advance. We will repalT, trade in. 
or bUV VOuf aid Lustrumenta. Shin pre- 
Mid for estimate and valuation. Write for 
Lift And complete livfarmAtlon to 

Warren- Knieht Co.. 1 ^« K. 13 th St.. PhilA- 
delnhia. Penna. 

WANTED— MTaCELt AN EPPS 

BCERCURV (QmokJUlvert I 1 Ofl pound 
remitted, promptly. Bhlip exorrH. Whule- 
aale TermlnaL Norwood. Massachuaetn. 

CASM Paid for used mLcriiGcapcs. blnoo.^ 
ulara. slide tults. drawlllk aets. SOtentiAo 
Instruments, toots. camerAS, transits, ^t- 
isfaotlon euninnieed. Elman's. IQfi'ML 
smij^h clar*, chi_fflffo, 

CA£lH Far anj'thlna. Justice Jewelry 
Jobbers. 59 -P East MAdlsan. ddekEP. 

UERCURV" fOiilctaliverV 'TunKsten, 
niDlvbdenum, cadmium, niokel anddrs. tin, 
pewUrr, rare and ssmi-rare metals, metal- 
Jic residues vurenased in any qaanticy. 
Write for ouolAtluns. Jfelallurnica} Prod- 
ucts Company, 35 th and UDorc StrcptHi 
Pblladelphla, Penna. 

PERSONAL 

STAMMEHINCJ Scientifically corrected. 
Nor mil I Speech \ta:L Course. 33 G Palmer, 
□ rftud RiLpld'i Mich. 

COK'TEBT Ihilleiiu -XI diA iKiees of 
content helpa. iDc. General CanteaL Bery- 
;^t^h. Duluth. MLnn^ 

'me NIC AN Le*ral iriftLIefs.* Win. Kl Coclte. 
American Attarnev, ElPaso. Texaa^ 



R 031 CRU 01 AN Secret teachinna Are of- 
fered to thOEc who Etek to Use them solely 
far the Mrfeotlou of their inoer faculties, 
and Ln the mfisterlnir of the daily olb^tkclea 
of life;: the InLenutlonal Oraanlyatloii of 
Roelcrudnns will be hanny to recelirc the 
reaueats of thoete who believB that warthi- 
ness and sincerity determine the riaht far 
one to have such wLsdami ta them. A OOPy 
of "The Bccret HErllAke. " A fascliratliiA 
book, will bfl Alveii Aiihoiit price: let this 
book Auide you to the cohScrvAtlve nlan 
wherebv you mav wideh vour scddc of oer- 
sonol power. Bihiply addreas vour letter to 
Scribe G.H.N.. Amorc Tcmhlo. Roslcrucian 
FaUc. a*n Jwe. Call form a, ^ 

REMOVE Ycitr own taLloos. Etart orof- 
ItaSle biifilni^Sr Write Tattoo Supply 
Houjie. Sou th Sta te. C hic ago . 

SICK— DlscouraBcd? Conower fear, wor- 
ry. nervousness and all neAaClve thawhta. 
Health, happloess. auCCeaa assured. Iiuotr- 
ink inlormatiati free. Melaphyslca. Moorcs- 
vllk-. Ala. 

WIN Pri 2 e money : Booklet — "Buccessful 
Canteatina" shows how. lOo postpAld. 
Bulletin. Lstlns 1100 . 000.00 prlaea included. 
World Publla-hera. 4 & 19 -B COttAfte Orove. 

ChlCAAO, 

PRAYER Band of the Malls invites new 
inembrrs. Free Inionnatlon! Bok B' 4 Q, 
NoroUtn. C&nn. 

JOHN Francis Lanaan write die Irkard- 
Inc estate. William LahRAii^ 1034 quiney, 
Toneka. Kansas, 

HflSCELLANEOUS 

OBNUINE Artists oil PAlntins on can- 
Viis. AlLV aub>cct. 12 X 19 sL 2 e tb.OOii 1 BX 24 , 
Your favorite tandiicape. view or 
snapshot beautifully done in oils. Far 
home, den or omee. Eead sub loot. Addl- 
tloirat Informauon nent free. Altmever, 
S 5 e 4 th Avenue. Mew Ken-Hing ton. Penna. 

STREET OlavES cheap. Foliter. Wood'a 
Factory, 204 Burton. Johnstawn. N. Y. 



Q1JTS Anybody can make, Zinc ctohink 
ncoeesB. Bpecimens, particulara. testima- 
nials far atamp. Jlfhta Q, Day. WindfaU. 

rndja naj 

fTi Order business Cdur&e shews vonJ; 
haw to make money,. Sbare or fuJltime. 
Teaches nrofessioiiAl mall order technlqua 
—not Mnny-catchinit schemes. Free de- 
taila, Nehtan Campany. 5 atl Bherman. 

pepL 4 D 9 -.L., Chicago, ^ ^ 

ia“DftE^E 3 tl.ia' Army ah«s 11 , 19 . 

I Fur Oaata,. SUEta, ahoes. New, URad cloth- 
ing- BAntAlna. Free catalok. Fanners' 
Mail Ord e r. Qraitj street, New York. 

! COCOONS. Butterflies. oOllcotors' sUp^ 
utles. free llkte. Maynard. llS'if Lewlaton, 

Rochester, N. Y. 

ta'TTOOJNo. Ailp en Aravina oululs. 
iFui list. Jensen, 411 South Main Street, 
Lc.r. AnsEles. 



TATTODIHO Pays enormous proflta. 
Camplele bekinner's Dutht. 97. k5. Free in- 
structiona.. Writs TatucO. GHi SoMtb State. 
ChicaEO. 

information. Any aiLbJcct. Moderate 
fee. The Rcrabi’it f formerly latemationa] 
Renearch). 2T37 Francis Ave,, Los AnRelcs, 
Cajifornia. 

QET Rid Of yoilr debts easily, New plaru 
Reaent Servic e. Alfred St ation. PetTplt, 
KEYB DUUlicaU^ 206. l>DCksmith- 
Brannon. 19 1B Cald well. Conway. _ArlL 
ANYTHING From MexfM. For Chrlit- 
mas prsaentfl. Mexican coTloa. tynica] 
KOOds. Send for circular. Feraando 
Montes die Oca, ADartado zasfl, Mexico 

City, Mexico, ^ 

GOOD Evesiaht Without AlassSs. Use iPy 
new invention. No drufts. A E. Jaoobaoh, 

Unaala, Mlnncaota, 

Trade Or aell artlcli-a you don't need 
for those you went. Send dime for Eist, 
Dent- PM, gwapser's GuEde, Dolph tB .^_OhlP. 

*'1940 MERRY Chriatmaa man post^rd." 
'Otevereat Kr cell me out. Mails for Ic. 64 
for tl.M. ChrEstmos Card Cap, Hlook 

River Faii^. wisoonsHi^ 

RECEIVE OiAanttc mails, maeaviines. 
aamplra. Your name in numerous mallma 
llats lOc. Howard. 399 R roadway. New 
York. 

FIFTY inventors riames And addrESus. 
National Employment Foundation. Manet- 

ta. Ohio, 

IMITATION Marble; Make statuary, 
floor I Uh, etc. Formula 2111c, IdCAl Eorvloa* 

ll-M , Fflrk Ridge, m. 

AMATEUR CartOCnJ.ala. earn cosh, apare 
time, eobyluk adverUalrn cartotKOa. Ad- 

Bervloe. Aravle. W is^ 

COA'ra Of arms and crnclG. comCDy 
painted in colors or black and while, frimi 
heratdio de-scripiioci or fiirpish^ copy. 
$t0.Q4 and UP. HlkhCSt Arade wprlc, Rer- 
uldlc BEudlos. 19HF Otikdalo Avsnue. Chf- 
caso. III. 

CASH For Used drawl ns ecte. tooH any 
scienudo instrumenia. Gordon'a. IG2-D 

Madi^ pn. C hicago. 

CHRIST K coming. Get free broofs. 

Dvlllth, Minn. 

TA'TTOOINO. EnBraviVlK outfits. IHua- 
tratsd Est freei. Percy Waters. Annifiton. 
Al a. 

CIGARt T l Ea— CameE:^. LuOkJes, Golds. 
ChEsLerricld^. tl.bO ca:Lon EKjatDald. Tom 

Thumb, NiiUrp*- HI- _ 

EYiiG L a aBliil blade .^nariiiitiit bright' 
Wiptrd With Claan-Omiat they caniial foA 
I ID under any Conditions, i^peclallv treat- 
ed. non-UiitlFik IJiv^ui-.s in handy. vesL ek> 0;- 
cl book tr t-' fLpv»tovi.'d ijT lijftdini; ODUaiaait, 
One Vi JtiULg la.^ta a. d 4 V. S'l'lni -ttauiOod en- 
veioptf ior free aampk' — or 5ilc lut six 
manihs' sudeiI.V. Cle!i.i n-- (Jmlst. 523 W, 
Broudwiiv, New York cuy. 




A/nu^ ^ OWAMte 

n/U9f . HEAVY ,DU| 

INDUSTRIAL 



Workfl oR 110 volt elhctrlc llffht circuit 
For thia unheoi'd of lirfoe you can uet tho 
Enarveloua [>ynamic Euner-Charued Weld- 
complete — reEwiy to ptufc imp lijrlit 

tOehi'L The HytismiC doCk tkttl] metsilJc 
ami carbon arc velding. 5 ' on Ciin aliip 
Sol^r sod braxe ul ibr llKlUrifl niiterlaJ. 




RETAIL 

fASr PAVMIHTS 



WORKS ON mON,SnEUT]N.BRAS$,GOPPER AND AU OTHER METALS 

with our frw InEtructlunv yau ran tackle anytlilnA ami In n« time at *11 you 
u'Ell the aii-ii# La do dniiliad. reasEr Jabt, Once you iure tlic Dyn^nnir oulflt, 
yi:*] are ah set in a T'roiltaii'le welding Ipuslneu of yonr ovra. Ih a yrar a DvitamEc 
I '' Welder €rtit» jou L«* Thin. 9 * « Day. Write far FHEK particulars TUDAV. 

DYNAMIC WELDEA CO.. 222S-NX, SDnrton Ruad, Chicdgo, imnoia 



lllfl no BUMPERS. 

tilLUo tenders. 

CYLINDER BLOCKS. 

bodies, frames, etc. 

Does Faring Factory 
and Home Repairs 



W'icheuL prevlDui welding! 
pejlrnm you ran mike for 
yDur&elf aa niueb aj 5ri.UD un u 
reCMlr Job that «m dfHtW ih 
Ivef llM.n niiD tumir. Many 
weldefH make a» much •* 
9 15 . (HI to ^^a.ilQ 4 day. Ttie 
llynaniJe WeUer It ll£lil and 
eujHj porUble. 



AGENTS WANTED 

(.jL-; I'hT [I r I 'III -I il 
M- eifcy iri.l uITh-i. r'l'iHl fta 
M TUIKW, 




KLYN YMCA TRADE SCHOOL 



liltllmited Iiuif ruction vithnut 
Pxlra charge until jrau ha¥« mA4- 
tored fvers' pari of the Cmirae. 
Full Shop EhuiplUent 

UnexopflMl Instruction 

Fireproof Dortnitprlcft. 
SpeHal PHt[|«|;h. ChBck ypur 
Inter e«ts on coupon to recaive 
free Jitevfliturt, 



□ Wtldlnir 
Int Maktni 



■ □ AYlauon MeehATiic 

• □ Mubluln □ Toni and 
i n Meetiahinl Pre-Englipee'-iTiz 
I n Dle*el Enginei □ OEl Burner 
iP Dlcsei FrctlnKloearlag 

tO A^anautini Fre-ExLBiDeeriiMi 
I G Auto Mechanic! □ Talking Pjctiirca 
[ Q RexrJgertiJon 

• Q Television and Radio Mechanic 

■ □ Arcbtt«ciuraUMHbu.ieaJ, Drafllnc 

• □ Armature WTiidiog a l!:lectTiciii 



MAIL COUPON 

lllf BidfoiriJ Ave,. Dept. p.M. 
SnekiFn, Now Todt Citi, N. t. 

Ntat-- — 



AddTfH. 
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POPULAR MECHANICS 





lEihu^' L «!s Aufj^el-eii EivliXl 
JL(:|iviEy UiHuHliiS hj^K^tieji^l jii^fi I i'^li:'. 
ntljiil ;LLl>L'tirii.'ii.-lrkeill f**¥ CnljfiTiiiJL F1>- 
^ ('j'H Mns<li3at<?rt. '['r^tin "Jir <if ^nifr- 

41 ^ 6 ' li'u'A JiLnij-t lilfhtrrSily eLiUi;jiK‘dl^ i|.,r 7 Lle- 

NW 4 #- 4 ci fjicjilly JiHiJttL-tl HLihiHfli. TrMiniTiM Htel 
*** *fapi* i gf iiiodent plaiic^K Link TruSitc^i lut- 
iutli'um^r'nt llyihjf ^^ui|)xtii:nt^ Oov- 
i*niFii4^nt LtX'EiUid h.i 31 

f^i[iQU« Lfus An^oltH Airport K L^A-A. 

If^ • ' test Helfi, plimt nincl iiirlln* proving 

|fc (rJ-nuiid, f triiinliiK iTt Alr- 

jT^^k lino and Conitnoroial Pilotjiii? (Id 
‘^i iii^^^ tiumth^i t4» t yrarn)^ AtrOUautliOal l^n^i- 

ik-oHrtj; fl4 iJn:jritlji«>H ^^Listor AL«;chaoich 
<12 raoiitliB) . l^Kluctfi'tn 
j J ifii M a ti fi J ' Merhunica |1 niMtlhiL 

AlrtTAfL Drafllnji; (4 jPUppTWWff^ 

]]Lunt1i9>. I n> r I' 14 ni Bn t 



3-t VviifAl 



.U:\ mi\Mllftm3 timi.trlVT 



ALIFORNIA FLYERS 



^CHOOL OF AERONAUTICS DEPT. PM-U 

LOS AKSSLE5 MUNICIPAL AlkPORT * iPI&LffifOOD, CALtFn 



LSAHN AVIATION 

In Los Angeles 

NATION'S AVIATION CAPITAL 




DRAFTSMEN MAKE MONEY! 



NOW! 



Train at Home for « Profitable lob 

No nwWnK cun ever Lake the dr*fteman^B M»- 

rhinjM thepend -on him; ht'jJ father of them ill. There si's 
fine rewards t steady employment araJ piFomotlOh, with 

Openings in all Lines ... Pay $40 to $S 0 a week 

EJaar to loam af homa. Oat ti^tnlns proridca everr 
Bential to «acc*a« hut determlDattan. Too supply thnt, 
Lowew-t. Temiaif dcwlreti. Write for frw* bulletin todAy, 
AmarlUB BchnaL D*| 9 t. OoMflh DrEHcl at 91 th W.« CMup) 



MAKE THIS MAN 

SMILE! 

Prove to Yourself You Can 
Learn to Draw 



TRAIN AT HOME FOR A CAREER IN 

COMMERCIAL ART fliusTRltTING 




Train m hr a-n AmsL In your spjir*’ tlnLcl Trsi|nt-ii AnlMa ui.- 
■■apJlTilt iH rtimlnj; Cmp S:5K»r *V.i ft Hn'rk, Otir pr^rlliaJ 
FTu-^UiiKl liriH ihnni-Ail m<n anil i)iirint>fli ■?! 111! bk4-*!i &irjr-r? 
rtJMMKm-IAI. AHT. (WRTOONiNli^ iiid Hy:-l<rNIM 
Mar i-umiiJi’ti' r>>un'«'-- N-m firL-vajLiJi Art t-*- 
prrlC'(V’4‘- iiccrvrijiT, FF[Kt; ntktli. “Ait fnr 
|*|4>i|iiurx' HrNj I'jN-lir'" ili"M’rllj--i=a ithUFue, e|i^ 

JKVK.unllFt^:' ill art Ijii'l TWO AT-lT LFl.'T K ITK 
mriiurted with LrajLilhC. Mall i^oiipr»n tnutn-y^ 



FREE BOOK gives details! 



R Wachington School of AHlj Stud In 1H2P 1 

I Ills — iSlli St., N. W., Washington, O. C. 

f Vofi! r nitv ipitrrr^tLral in Ifijimlnit l'> drpw. m 

j J’lmiPu. niTiiJ riH. |1-,IUF l’ni Viijiils. ' Art liir Pk'ni^l.ire unil Prten " I 

|. Narnia A|;V' - • | 

I A4klre<<i! ... . , . I 

I lUr^F. . . . — — ^ - fiLutfl. . I 

f_ _ _ u w ^ _ _ — — — — ^ 



Increased 
production 
means more 




Jobs for MACHINISTS 

and bigger pay for men who know their work 

This hcune-Hludy course jcrivea you the practical fweti on 
modern mOchinCM, up-to-date irethoda, you need to ndvan^C 
in machine ehop 'wol't^ Take advantage of the other man 6 
experience as found in Hnoks, to Bolve your |ii-ololeTtiBi 
increase your efficiency ■ with 

The NEW AMERICAN 
MACHINISTS’ LIBRARY 

S volumee — lOU P*gi« — 1*53 lllutlrotiOnB 
(A cambliiod hOmo-itudy courEfr and velerence llbroryl 

ThiE library of nuiCblioe Bhop practlrn was wriLlen for peuctkol mecu 
IL gives you IbO locchcHlBi far cveiry ktdd of machine aliop vork. 
It riiLty CKplAln! 3 i latbeo, drilLi. aail oiber machine louls and tliclr 
ofHCailOII, oUF.oi[ 0 aMc acrew machinal. :i[]«]edfl nnd faedH. KEar de- 
algR nod prodlirtlon. punch and die worjq, metal BurracItiCH *IC., 
ate. IPIalnly wrltLco' — compltiely |llufllriited-^the h«L kind of 
help to the macULne abop man Who waota la advattae ntm^HL 

No monoy dowiv — epaclal pric* — VHty poymonta. 



EXAMINATION COUPON 

McGRAW*HILL BOOK 330 W. d^nd Sit., Naw VorJi 

SEtuI mr for t*n dtVS*" (>a(*nn:ln»,tiOn Ibe IKw amorlcfini Unchlrt- 
hLM' Library, [f ejtlBfsciory I will ■end you Sl.SO m lo dayn 
PAd 90 -OD rtdhlhLy llrilll the pri™ of illS.lO I* p«in. If riot 
wpiKlcd, I win rrtum Oie IhOdkE i^tlkRlid. iTo Utiuro promirt 
abipmvnt tfrrito- olpinlv pod fl|l I" #n llrM.) 

ftnJTlB 

flOTno Addrtps 

qily PELd State. ...... ^ 

FcsLtlon + 

Marru.' of Company ^ rW-i i -40 



DIESEL ENGINES ore 
'i/iitU to NATIONAL 

DEFENSE PROGRAM 



Hie Diesel Engine is in the headlines 
toddy, more than ever before. Tcmlts^ 
Trucks— Airplcmes— Ships, all vital imple- 
ments of National Defense, are now being 
powered with Diesels^ Millions of dollars 
oi governmenl contracts have been lei for 
Diesel-powered eguipment . . . and Hemp- 
hill Diesel Schools are training men to op- 
erate and service modem Diesel engines. 

HEMPHILL DIESEL SCHOOLS 



A NATION WIDE IKSTlTCmON 
NEW YORK ...... 31-26 Queeni Blvd„ L L C. 

CHICAGO ....... 617 Saulh W«lwffi Avenue 

MEMPHIS - = 417 Monroe Avenue 

LOS ANGELES 2120 Sati Fernanda Bead 

VANCOUVER. B. C. . . , . . 1363 Granville Strbsl 



i: 



HFMPK Pjt- p rFSEL SCHOOI^tuaUiuniftiBladdfeaal 
+Pt«CEve sand data on yum Dtea^I ciaurHB. aleo 
Jm copy at klluxiiated booklei "Mar-di oi Diewl." 

MAKE 

erawM ^ 



OTT- 



JTATE_ 






■ 

J 
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AERONAUTICAL ENGINEER 




'' BIG MONEY PAID 

EXCEPTIONAL OPPORTUNITIES 



^lig llEiiiBiid lor A4f«iiutleil Eifl- 
nHrk L|]iMtLn.'a. S yctr In'^ 

cludinir wide prttUc'Al tirrerlence In 
ALmIune laefllun itiri HHiBtrijCtlMId 
J'liiu: far ciiteer in 

tivlfl faBcImlinpf HdU. Cvurdc ad|usL' 
nbEe td or mLler? snidil' 

N«tI cla£B BtartB Junuir^. 

BE Ahl AIBLINE MAIffTE^ 
WANCE MECKAHiC^Lincoln e Got. 
trnment Approvod Mecliunijcs Tni41' 
Lnr prepare! fur rcHpun«l ti-lo 
with Alrtlno. tfr at Airport fi4 
Ituleil Alrplupe itml EnKlnaMochinlr. 
'flirae CndUatea Lakinj; AhU euud'poY 
poaitiops^ Jobs for mahy EPore, 



BE A COMMERGIAL PILOT 

Lincoln Ooternnwnt Ap^ 
proved ritsht Trsiliiina prr- 
parr*is yoti for HOTH r 
C p m m F rqt n I Vilot nn J 
]nistruHnr Ttiitlrp:* 



QiXESJ 

Oh i'ln^rjB'lbMk, 
‘'n.iiiucl.'' It trtl* 
i| ft Vf Al flfl B E B 

Tfploi*"! ■f'l't' Awia- 
lioTi. WrIttTE 
TQDJlV tar 
tBmaiBtB IiiIM'*' 
mBllBn.. 




UMCOU AfROMAVIlCAL IIISTITirrE. (IID 

»x 






AlRFlAWi t HYIi& flHOOl DlfKIOH 
5712 Aircraft Bulldins LliMoln, Nabraika 




Basfd on 

Official 

fACTORY 

Books 

Covering 

ALL Cars 

19154941 

InolHsive 





ORDER C.D.B. HOW! 



By FACTORY Methods 

Rf jardlesfl of the car you wml 
to repair, MoToFt^e Shop 
anual wiil attav you the fac- 

tw^^€atT0e^ way lo ilo ihcjoii! 
Gives olficiai: manuTacturera^ 
data rti^eded by every mecJiflJiu; 
roraverhauiingw adj ualirg erory 
Ainenran autornobi^t made si nee 
t934. l]«ei] daily by tbatiunda 

ftf rrpair ihoWiUtiJrdcnlB ■ mJ men 

who like Ib^'Ax I heir ownr" 



500 BIO r/alll PAGES -SOO 
PH0T01DRAWHIGS,CltJWT5,TIIBL£S 
- Che Nevlj 200,000 Vital Facts On ; 

Cqlaa orartiiul Ehrtk triliin — Fatt trtlHi — 
C44a*f tyilHi '.■CMEh— TnaimlM^oa-.^ tJpitvnitt 

— liar Cfrf— wn«lt— arttN — frgat Cnd^SascE 

^sortoi- StP«ai| - thnfH-L ArtCiMa— 

Vaha Htjuatmaab — Ea^ ipadflcatlaH atid Dht- 
•l> 4 ta— tiaar itara^ Slartlag matara— St irW 
cortml»— CiilwittM a^lMlinfat ^ AitaiaaHc duhai 

— SiMina iHixia— Vfl mart— Cptalar liud Ugfat- 
aaM| — fiaavitBT owitivtl — CtatcA bHSlai’t— Htad. 
latia ad^itnant— Ifjka b*«tm— Whaal 

-and iKadrt«t «r aiiw Micad ulltcii. 



■aTal; faelt PaRartMot boB MH, ST2 Hadtaa Jlr4^ law Taril 

riHH raa Hi opr Harm'* ual FiaBT bB Mbbai. I an pw H ao^ a iM B 

iHii hp ill. HtiMai riifttliil mm bn* 4> U pwbM4 rinMU 



UHL. 



JAHEtl. 

enr 



Saj/ ifdN jfftitf it in Popvl*ir 




“Hi f ef£e>w/ fm getting 

A GRETSCH DRUM 
THIS CHRISTMAS!" 



Ydu*U never forget the thrill of ownTne your first 
Tul drum ... a GRETSCH DRUM . . . the kind 

that big. name drurnmera play, st«rs like Bcmic 
Mattin^n, Billy Gladstone^ O'Neil Speoccr. 
Drums that big band leaders prefer above all 
others. Here^s a present for you smbitioua 
chaps that leads to a money-tnakinig career 
later. No tedioua lesoona necessary; playing a 
drum comes naturally to any ngu far hoyl 
Cultivate a hobby toffay that can make 
money for you tomorrow. 

Send penny poetcard For FREE DRUM Ota> 
login and full InFoiTnatlon about EASY'PAY* 
MENT PUnand FREE TRIAL through your 
GRETSCH dealer. Addreu Dcpt.PM'12lf 

Tfi« FRED* GRETSCH MFG. CO. 

Afusi'eaf /nsfrumenf AfaAers Since 1883 

«0 BROADWAY, BROOKLYN* N* V. 



GRETSCH alao affara SUPER VALUES in Guitars, 
SaxtUphonemi TmmpPta* Tr^mboiias, Accanfipni. 
Send for FREE catalogua. Mention instrument. 



ki'cr ivnilder pbi>loj:hj(i|i¥ sa e NUMitjf-iitaltJFB crreErt 
FairlniEine KsluniEld ofiipFirLijnlilt^^. 1‘ticlli^al. Ihcir. 

Dugh, iuUlridhiaL In In lag under expert ftfrconal gutdanrr. 
Csmnterrial, Naui, Psrtnit, Advertilinl, Mstien PIrture. sail: CA^ar 
Plwtviirapliy, Irf-am Tor pleasure or career, AUemiance simI 

Hmins Study KHiFsea. Hwlclet 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

Wert 13 Street (t>spL *9j fliw Vark t*ty 





uainV^/^nce n 



MOTOR 



^'iTE'fflOARFyV VI 



ELEVATORS \m 



'ftPPLirJ^YlQNi X 1^ 



CALCyL^'^'tlNS M 



ft DlcflONA^ ^lj4 



^WfRTNG 

VoL.Vn AUDELSvl^rt^ ELECTRIC 
LI BRARY— Ma^t^hBqqk 
728 Biof 3 . 1 200 Illustbiatj on 3 . ^ /j£P 
House and Power* Wlrins' 
Diagrams— Problems 
and Calculations 
fully fixpiaineLl in dear pracUcftl 
languag^fi, easy to Use and un- 
de rs tan cl Includjnjf he [pa and 
hints for all electrical workera 
that will save time, trouble and 
money. 

AfJDELS NEW ELECTRIC USRARY— 

A pmtfpiiiiiiFfl llcime SlUiljf sndl Keferfu« 
i.’iiurfe In ipplEed flrrtrklly. Kaa-y lu ult’ 
4ler»Urid^ <|iie:tUans snd Huiurtsi plainly 
vf.JUE.n for tL rfitupkiif ftoi-klnji kniwlsd.K;o 
af modefn ( lri.'|i-kaJ pF^eHi-e, nor4F.*prS la 
every rtedrkNn, eng inert-, moctipnlc and 
slmlrnL 

LEARN THE AUDEL WAVt Tnu iiEh 
tlte itUr^tkin— 'AudrlH. New t'kfirk Librarr 
gUi.'* The anawer— U.10n tijiipHHetl autllnTO, 

iitrflpliiG l]luHtnaLUhi» nnil prrrJfle r^Eplumt- 
ttoni rtirerlne ("(tuflniftion, OneraUuit iml 
Maiiilrnoure, 

BOOK A MONTH PLAN— OFukr Ihe wl- 
UDie that Inlereits you^lodwyl We vlU 
itenil thiJit valuEne on T days' free trial. If 
the book helpn you, aeitdi ua ||T Jt 

doeH iboL help y'ou, 3inx1l BdoH to Ut. 



COUPON 



Theoij Jludoli A Co.., 44 W. SSril St., Hew Ynrh ‘City 

Mftil Vnl. X'tf nn "i e£b>-k frcf Ci-IbIl Tf OlKi T -will rcinlE. 
flj.ao I win rf-luni U. Al*n iMeaw oend 

fltrther Inr^mutkoit bCh>uL Ehe- imcctHc Ubritry— nv 
Qlit] iKBlton unlcNit 1 nm eatlT<nod. 



Name, p . , , 

Adrin.'i<.S ■.. .. .. 

Urruiiatlon. . r 

Horerenre .fi( 



48A 



POPULAR MECHANICS 









TESTED IDEAS . . . COMPLETE FLAKS . . . DSEFUL IMFORMATIOH 



COSTING THOUSANDS OF DOLLARS 

^ 2 Si 



MOW mats roR 



PER 

VOLUME 




CHECK ANY FOUR. ..GET ONE FREE...SEND NOW 



I PHpTO ■NtAHOEKl 

■ — huw [u fauitrl rhltltf 
a rondi^n'H.'g:' t]rtKf trt 

Vl'i^ldAt And borl^ 
rnliirtr«r«.r 

2 out BOA N O KUNA- 
- BOUT..raitt. V-tHiltitni 
triHitn 14 l4in(f whl^-Jn 

yuu fsh thulld for rr^rn 
BAO Id 

S EUECTHbPLATIHS^ 

■ lell? frOcntF 

<if P'tfiiiiiR' vith ci^piMri 
plrkri. rliRvmUi m, sold, 

■ llVOT.. l4?Wl, ZJIM! JtlHl 

etidmiiuvi. 

4 Mr DO D WORK I HO 
^ RO WE R TOOLS.^ Build 
^DUr own pUTCrr iDobln 
tniMlIy fill'd] Olit -kdllonii'' 
tillo imriH «Ml- 

fc IVELDEH$ _ 

*''■ piy: u'cldiT wliloii dll' 

On I Kl-voll, 50 Of 
■ID AIikv a 1 !(.]- 

vntt, DO ryi'li? iqiat wa-ld- 
cr, 

6 COLORED COHCHEtE 
tDANDEN F'URNITUNe 
— CMnnl*do dt-taJiD^k you 
nn makr fnr fun nt'pruf-- 
It r.fir{ttn urin-Tuffl, pen- 
Lofyi fluW'cr Ijuacifp. El't. 

Y «IRD HOUSE«^FJi> 4V 
* r Uf iiuipct homi'ii rnrall 
Kind* Of Ol'Mli, Al«d IkfkH' 

to I'lUl til 1 j 1 Fft IsPUHI, CBRini. 
fiKhdjpO' pCa LlnnH. 

8 FARM Ahb OARbtN 

» TNACtORB^T^yi] trtf- 

tiirx >ibu mn Ho I Id fnuT] 

-old AULoitlobllt OArCn- Hi 
Jdw rasL. 

9 tAX I DC O KV-^Tr k fUO 

■ Id ItaoUtkl yplir iKn-tl 
btlulKp flnH Jini! pmal) 4in> 
fnial-n, HTi?- 

ILk^ 

Hn AUTOHDP 1 LE 

1 U. kink« TT, Vh5|1 iO-bo 
oaany S l-CKf a ymr 

on. your oulcuriciri'll'r' lig' 
followins iiL«K4' HlniK. 

I I Cl-EAHIHa FOAMU' 

* * L-K# — Uofy you cOn 
Tr1}llc^ yntir uivn cj.qanlni; YY FAST 1 
prFivrHlInag foj wood- -^^'liulld 
Worti. aUlon^Hll-ns. paiiLl 
hiru>ho.4. h-aklbapTri -rlP. 



4 4 COtMEtlC POHHID- 
* ** LAS — ttiriH.- 

fonnulHa It la cAk;y lo 
nuBke yOUr CfWn lund |o- 
Oona. alipvLnR'czTaaUip'^tCn 

14 TREASURE FIND- 

— HoLId 

oiyfi tr<eaffurt fimJer pnd 
hirlul Ln^nlrrn Detallfi for 
both tAPifa Acul Binalll 
riLdlb 

U LOC CAEIHS AHD 
4 TDUmST -C DT- 
TAOEB— two dlaLlnrilVit 
Of yrar-munil nb-- 
iru> D(t IdIOI'. All d^lPlls 
Floco, 

TE rOpO PRODUCTS 

* S'" FORmuMi* — too 

frtmiU]*B. for maticvtf ov- 
cryday iiccOBfikU-^'ii, bLCh 
1JC HARDEN WDQP- 
■ QiWORH AND ruRHI- 
TURS— flLveif d«nHd» for 
fi*lnc yviir mtitear 

Itvilhif room arid 

fyJnif jniup ca.rd.dn, 

IT SDLPEAIHO AND 
■ RRAZIHB — T«nn 
how |i) uao rio'w diluic 
and suLd-t^K. 

1 A MINACLB PI-ANTl 
— Efew y™ riMn mix 
your flWFV vitpiniii Hi 
KfUttlou to irrow ■■tnuLu 

f'lth'i'T' Iti |ir4.ihir hi.|KrL4f lar 

Korlpn. 

10 HOME WORK OR- 

■ V,fdbTUh iTI E t^ 

Skmptr handirrafl Tb'J'- 
pota onyirno oael do |o 
fdirri inoiioy Ui lli?lr 

himni llino, 

4fl TELeacopxs _ 

diilaLkbi ort 
n 4-lti. t-f-nc-ot I ibc Lr-lc.- 

ftOftlK*- you csifv huikl for 
Ifbm iKan Ain. 

41 METAL RLATIKC 

A ■ ^ A. H D GpLDRIN(t^ 

Thka v^viK -d^hH-oH uf m- 
arnlLa] FnrniuJaK ftir 
nv^taL h1itikibR. cpioricic 
and dRonralLnK. 

FAST ICC YACHT^ 
yout own 
dan-t' Lre yarhl. Ilvory 
drLail ur thr mnftlruc-- 



llem EinrT wikklnif of IHlA 
rrofl in faKfuLly CS- 
yilalnril. 

4 4 EXTRA ROOMS IN 
^ J - ATT k C— Add lu IhO 

val-ue of your iminp i>v 

hultdbnC an txlfu -r()On^ 
In ytiur altlF. 

4A BASEMENT RLAY- 
-*‘*-HDOMS — flL-l Hiwny 
from unalcritly cook liltlri 
and I-iuktd an AlltfbFiivn 
'playmnm in yudr has-O-- 
dICIkl. 

4R photd printer 

AlUtAND DHVEA_ffqnr 
ynu rjui tiulkd yuUf OW'ii 

priAtor rA"ll3T, Tn addi^ 
ticn there ]» H Hpllt-iHM:- 
tmd timer. 

4jE AaILIHO DIHaHY^ 
Till!* l4-f™t tH.'Ht 
POmHInm atrL-nJtlh auil 
Ikeht wekekdr It nnrrlrii 
I4P aei. ft. of canvaH heiiJ 
'wqlifliifl aki-aUE n .1 n 
IryUlnli] . 

47 trailers— M idget 

-Houae- pnd uiklity 
tyt>e tmklrnl erkbh'h «ivy* 
one ran H'ulld tii frldir? 
time. 

nn METAL CBAFT^ 

■*"'HerC' <1* iniu- pf ih]- 

ftineii liiterejii iitg of akl 

hntiiril'i:fl . MLmti.]'ir' IttHLrur.i' 
lEnna for nraiui laihtdrilf 
am] thr ninklna "f ■ni.i.'- 
r1 lLfk. 

4A maoicforcvert- 

BODY .. SMtunlo 
trl-rliB to nuzjzlc- ynur 
frkeiidb “Jllml rv-rtrtkiip,"* 
rard and nnliLrli Lrieka. 
4A CANaCINd- — You 
^'^•■1411 eCAily hukld 
your iMVTi Id-fli- India-U 
tyfio ranoY. 

41 LDWER VDtl R F U EL 
J I ^ COST_|HarUi-al lit- 
tle hlnkfl that wkLk kb.va 
yqii klUOdriKlB nf doltnra 

In ihf kiHraiLnE of yanr 

hEimi'. 

44 WPpD TvbNINO— 
Telia lidw to uao a 
luimF 'pmrikahun] J a t li i- 
ram»tly, Hovam uk« of 
<.|tlBela, fBLr^nlata work 
and AOlti lurfiktkEK, 



POPULAR MECHANICS PRESS 



20a Ciit Ofikir»*SL 

Otpt, 124D, CtilcARA^ III. 



SAVe MONET- MAME 
MONEY BY OOJNCr 
/NTEfiESr/NG- 7 HJN 0 S 
E/TS^ WAY,., /rjr FUN! 





ONE BOOK FREE wnm 
EVE mr ORDER OF 4 

SEND NO MONEY! 

Mel MIC liudkt rrtT tvitli yciiif unJer ftiur ( I], Juut «i- 
biivle IkOiyk iLuidbtT^ unti insIt iiHiu ! lltHfott-]- thn Ihrlll 
(rf ilPLhf thlnifs yiHirself!. Lrnrn Ibimy to kuht ifipney,. tnaho 
muncy, Huilit (IkJHite. flte, Ktary l*.upiilEr aiertiinlK Book 
contiLlna IcIcAiH rlAni hiHJ Infi>rhiiil 1 i 3 ri ikutl hatr roat titin- 
dr&da of dolLura to Init aHd ptwr, They'ra wrUird In non- 
tiThnltAl lAnttiEitEe. OCily Hitnpli! hiutrl ifi4.il ImEa rrcivlrFd. 
]-'iE]benjlTC pHolDitTa plin and iUaetbiqi illiretrcke rtrrj' 
laiL Vet [he t«l Is jpiwtloElJ liw — onljr ifi>c per volLLWel 



II fIdVS FIIEF Bead dcriefkpllona at Irfl. Tl"a Heat 

** IffLIW I fikk .jjj Helen at lent I Ikoofes — pGt oae 

I It S P F CTf O N ^ Ufdetii kttidet fl.HD inual b« 

■ nwr kviHviT B^:fo,npjinled ttji a^U. So enelrde 5 
cm EXM]|N»] below. MUp, Jiiail and fend Im ctitipey. JtwL pay 
poslriian fl.Ml plus poiitaKe r.U.D, fcr. Yt>U have int {lilk 
hit] days to rea.1.1. 4 ind Inscwrl erery |iA|{e. You ntiul kv i4tls- 
fled ur U miU im noIhlnEl Tdu talfe no rliSr 

Yoor Satisfootion is Guaranteed 

Aidt-el any of Ihen-e liookii. udth Ulmoat mnAd.c-nw. They will 
enable i-Oli In jnnke aiuf luive nuuny thkn^ir j-nu ofliprwliiC.- 
f-oulfl -nof nrynyrlE flnkry |bf>w| 

Free Cataleicl 

Cet thla i:rrat IStk.<fiaiie raLnlim frr^-t l.g-'lh 
iLundred-H Hjf heinful linnlcit ar>d iilAnx, Order 
books and cend fur ectaJuif itu-wt 



MAIL COgpoll MOW/SillJ) KO MOMtTl 



Rap4ilar Meehan in Artaa 
aOD 1. OntHriO St., peat. I2AD 
Chiea.go, lllinol.i.. 

PleaHE send me iHToltH I^VO qiielK^ked ^hd frrr rnLakOf;. 
will pH>' poibLniacL UTum airtial fur liOOHii pLua [MWlafiCx 
1 3»4S4TB9 10 

tt IZ 13 lA IS IP IT IB IP 3P 

ttl ZZ ii 24 2D 2P 27 34 2P 20 

31 32 

Kame -I- 

Addre*R 

city ... r r . H , .... r r ► - HlRtr 

SfkTKt pnli-m uiulor B 1 .nil aii.i] aIL iiyderq ovtalde U,. H. A. 
muNi 3jp FCTompAPletl by rtnu ttanees. 




DECEMBER, 1^40 
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CKrt-i* Jpi'arai llit-fw-v M. 

l^mufiF f4MTUPrly .H^ml'Or I'iJiiiLrynnim. 
II, S, , ^if AtsTicutlurr, haji li ‘v’i 

j! ..nli^ tu nuilit.'' ’ 

<11 nwn I i^sinpSn at 

1 h»-m flit* i.'-^'l[-|inii.l iiilifi ill rli^- I'ciul- 

try lnilu.»lry ltii> fji tin'iii- iiliwly 

Cvijr'-", r' llor’ i J Ivy 5rrM«uiJiti*j, 

ri'Mful I'liimirci;, fan^w- 

SUCi'ni;.:, ; T’-tf Cif hraw d-i 

avoid ro-ciiy riil-*CLik<^f ti'* i |irrt>-iifii' 
lnriiE:' . Tlim‘ tcMLtrfc liif'fhmli' 
pti'lfi. ini.ijf>'rll ‘■-‘U'htlMe niJuailr-i.’Eii.-ii1.:i 
Mil roTTi-riiH'L 'll IdiL-^ 1 ' EiiHnnal iri|f . 



Win Thu 
k« 

In' 

I'liLiinlrFK In tl -i-r 
Uiv i*iillU-r>' ]fii-f- 
ri<L'>:», ynu Mlinuld 
ri MLil Ilir. I.aiii ■ 'i i 
t-KKK nO'lK ilo 

V I I- i bl tki; 
hii;, p .utSh -i. 

■ [ IT 'Li m 

^ I kl u 



i:: fm i iEgiTizjiy Ti i 



i Harry M. L anian, Pres. 

I r^ATlOHAt PdU^TnV INSTITUTE 

I DEfi-l. 5P-H, Ailaiti? Ctitter, H. V. 

I Udiir Mr. E itmdfM -Sh'IiM Hu:- y<iUr KRJT; IWlflK. "IlMliV J (J KATol 
I'i'jlU.Tlt^ Hll[ I'ttCli- ET."' J vi'Rjil to knj.vi^- iiilfpl- jiTh.iu'I. my oi'iifir- 
I luriUy i'l a ii-.-cuj JlvSn^r fur llri.- bn thi.. 1j'jj<liuiiu<. Al»n 

■ |l"■■6 vf ie'..;tjiLmiT.jLn. 



G iv* ysmr chOd the 
benefit cf this 
Universal queal iqn-anawerer 
during; his formative ■yEa^■^ The 
New Merriam- Webster qflers a Wealth 
of inlormatiorL in every £e1d of knowledge. 33 50 
pneett. At boakdralcrt and etalionere, OT write for free 
illustrated booklet to O. & C. Merriani Company, 
Dept, £02, Springlit-ld, Massachusetts. 

WEBSTER’S NEW INTERNATIONAL 
DICTIONARY • Second Edition 



I N^Mr. 

I rtTiti-; l•■.T 

1 TOWN . 



I 

] 



i’uv *£Tu? it in r&ffular MechaniCBl 



U 160 VTJ 0 BS 



SHO/tr M0ffitS-600t> PAY 
-YACAVOHS- PtHSmS 

Stop worrj'ing ahoLit strifcofl, layolffi, 
hard tiniea! Get on th? government 
payroll. Kn Riperial educatSop or ejipvri- 
eiice uiUHlIy lejiujrt-ri. Short lioiirs; 
steady work ^ va rations. Opcin to men 
and women d titans, ol ages Ifl to BU- 
SEND FOR FREE BOOK 
It telU alioiit government position^; 
H'tial to do t[] jott you wiint. !Mali 
letter or |>o*tai card now fcir FHKK 
iioub ^*How to Hecurc a GovcrniiiCint Po- 
sition'’^ Address PATTERSON SCHOOL, 
812 Mnrtantiln Btdg., ftochutar, N. Y. 



RAILWAY POSTAL 
OLERK 

Stirl at (1850 a jraar 



INSPECTOR DF 
CUSTOMS 
Start at 3^tQ0 ■ year 

rural mail 

CARRIER 
SlU-t It II80D a vair 



POST OFFICE 
CLERK 
Start Rt 11700 B yeir 



Established 

1902 



New York 
Electrical 

A%k iliuwkrtxted 

bxtokht nvnvifi. 

44 West 17th St., N.Y. C. 



$ S 



RELIABLE MEN 



C Wanted tti Operate niovle circnita in. lIS’eaLteleafl cuni* ® 
^ munitlea. Earn to iSiOO.oq weekly. No experl- # 



* 



cnee neces^iary. Everything furniahed. Writhe South- 
ern Yihialt Pepf, FM-11-3, Box 2404,i Memphis, Term, 



ARTISTS MAKE MONEY 

Find Out your nhtlity. Send name, age, occupation and 
pddmea for Free VocatioDAl Art Teat. 

fMlaral Sehoalt, 11130 Fiitrjd Sclmli Bkl|., M|nnie#pa|||;, Mlttn* 



yfi 



0^ 



IN ARC 

welding/ 




U. S. Manufacturers ^ 



AIRCRAFT 
WELDING 

tmY hcceilK t-lnT Ih^ “tw™ ynil 1 * hy" 

Hiiiiiiridil Huiuliiif'i S»1.-ui> Wprk ►tin; Fpilir1^ji^t»B- 
rill pr* ■ ' 

. _ 

Air r'-<>i>djOoniM|'aB 4 Rdricwst^in T^rfaBb-lp-qi 
'Lu HtriuiU |i.Luii( uH. urdlnjify. 



JliabafliftQcvra till brcdllBlilKU l^-fmxnilibi — IlldilHp-lrii nMtf nrHCj^IrHl 

Irainri iMrrt'iLJE. W^UUfR. .kre W« 1 dLiLi Oii'rstuha, T«rliTi 4 riB.[ii|L R^d W'-Minc 

knEiBBert Kwi Air rH>iiidJOo4iiiu' aBil Rdruarstiiin T^rfaBb-lp-qi. Pihi'eIis 



djwlf* Di»n |b EWhrlc Am 

WvLElnjj Bkid fii. iifBcbiasI 
uicVi uurler lu-iimJ er^ik^inH. 
B^ndiliq'iiii >n SImi Ui'hn<^n;H*a kit Ih# HrhuiiJ .id Vloder±t.r tjiiakiir 

Fee, .ALvapted pp ultra. fiCb will Iw: IvUy up.iiiiid viii.iL TEkdy hi iuim rLfid tesE auA 
UBiated in wrurios tini>J4|JrLnPiil- 

''Wa ikBHl man flBitHF’' tIu.1'b ihn 
rlqroarML -nn A-rBir^ ikJr. S4 ibw<- 

>4 * bf p.lt'-rraf't wSdiBfP. {Hhv 

iiirliiPLk'i'^ nspd ‘■eldPFp. i^ia. XkNPd’p'^LiinpL 
ne Limit tn ^liKt tVbui^ vE 

]Sn.pLnppn-LnK traJnBd iirpL<ii-ffp nii Ju. Thf]i' 
cut BPiipJ hec*'*** ■rirtT Ih^i ynJ i* hy” td ‘Wcltliiiit. ^{«ulavr«y- 

IhHvInr, Htviiiridil Hriuliiif'i S»1.-iii> Work ►nit Fplir1^p^t»n — ntid ihft.v -niutilt 

PTHPlirH: 
w-Minj 
T^iW]' E liM ^LbiliiM 

.SB-*...— I -• fcit-OT-nilM itJifl wJt1i ^3UV pn^*-— w]i»Ti Ih. a 

tliilfi yCiR la0i^4fJUD A IrtSlbtd IIKH-lD^Hk MiULKah — clacMhi Mffin 

nllki^ ■ mwLlh, 

•"•-.Ml L W A U K € €--** 

CCHOU. of EHGINEERIN/? 

V ^Kiiituie^ ^ {^edrotedmki ' U 

P.H. IZaO North Broadway and E. Stato, Mllwauhat, Wla, 

I d ■ 

WiIhRut iBfld Ffh ■««klal ttm dfanliv Indui* 

iry and hb bubfwiblnip frpPDvrtun^liPv'" .4llwi ^l■n J* **i 

Arc. Waltfl-nf 4|P«rat«F Hi dw., 1 Air CBnaitlBitln# a fcrirls. T*t#i- (4 *no.l . . 

Air Craft Wifdir (3 bolV ... ... H«0}« S e f vtj ai m an -.t, mti.i 

WkIdEtw THhnLelun CA mo.] . . . . CemnwrclH ElKtrbul Eno1n*«T^ H vr.J . . . 

Wridkne E.pv|ln**F ft Tt.J • Cam Hatf l« Cnoinwr O ^r.) .x 

ClKlrlrat Eh^intat ... . , Sfudant Lun Flan . • 

h. ». Ltcfrof H J-TB,] .Earn F»rt EcpsFHV Plan. 
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tmpfaw&monts 

* Jurit loucii m and blow horEniilily; 
can't miEB. So tas), ftod such b«autiful Iddf. 
Nothillj( tn compare with these new P-A 
Saxes, Ciarinrts, TrumiM-tS, apdl nlhcr P-A 
inetmmept^, Fn|ty Knmranteed:; yddr suceeu 
UeuPTcd, See your mdsic dealer 
or write direct fnr beiutirai 

FREE BOOH. No oLFifcituMi. Easy 

kriax. (ireatesl hiiipewwEd wilh P-A. 

PAN-AMERICAN 

1203 Blits* ClUierL, Jnd, 




RAFTIN 



draftsmen NEEOEQ )n ni] iDiLnurnctur- 
ItiV and blttldkCit lUi-fal-' — $30 bo fM :l vfc]!: 
And UP. lv 4 ^irn at Ibuctif^ lit spiifc 

time, .?c(ef<lK scrpic*.. frek 

ItuJlctin. No obuedtlqp, iVtUt {mrhftiUUtfvf 
Amorrean School 
OapL DR-SaS. Prasal * 3Bth, CMcapo 




Miwmims mots fi^dforTe^ 



n 



Oar iiniqnn FACE MsFket-TMt ebows 1KW Writers 
the way writu fur pay. I^ro whit yw mny writs 
twit — and Bullll Mitil piteuatnl Today I Pin utjlifsLieo 
COMFORT WRITER'S SCFrtriCE, DE*^. S$d, ST. LOUIS, MD. 



LEARN 



CARTOONING 



moNEy. 

MAKING 

MwIkkI tkk.t hjt* 9ii{pi4 lr*la AH^tAri at ’’T'wtt i: 
"WhS Taabii.''' "Oiil. l)ur Wiy." "Wltiiai Wkikli.'' 
“Rvalnr FHIwfk” '‘SOuii* It. "Flicnrt Attrnt JC-V," 

iod Diiuir n^berr. Eini wbdir kbkrntnr- auiH IDta for ^Miire Chert 
(In- twt VV1UF ifaiHtyK led lull (Hiaia Kii.} 

THE LAMPQW ICROOL, IS-P Matteful BI^.,ClmiBnd,Dhl4 






OC##* 

EW LOW PmCES 



Rtm DOTHy' 
tifinBiiiu'iiigi' d'leet fmm Iietorj 
«4,iicimibi, inilrtjniiiiiiM 



re meatiy reybiaibia Tidkrid! Suj Gel 
' ’ ' JOTJ. KHk WnruE*: ftc^lrinieF^r 

'^itiLer FRXEN. C. 1NlU.t 



Miiihmibi. iniirtjniii]iiL4. t ,i(iLer riu.b H. evil 
CO., MiT W. iTth ST.* DEFT. FM12I, CH4MCO 






AT 

HOME 



Eiim uali dally raJtlnf rnjilirwHHS ror umncfllar. ilaeil, Riraa^. tvetiiiy 
all you rslie sL Ruiranteod inh'cSp In^irtirl >uii, jind ftini3*bTHileEtilr- 
Nd erpprlenre in-WKEary. itlfllslilislit'iJ Ui'iS'^ tiiday T<tr Aniaalcii; 

and ralualdc ^HRilt n lih H Let UrCa^n l] 
UNITED MUSHROOM CO*^ 3a4d LlnEcIra Ave.^ Dm^- 313$^ ChlEsge. 
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SEND 

YOUR 

NAME 

TODAY 






t^v-iry man reede Topulnr 

Hpqhjixijei wj|3 wnnE tiLU new 
his clLuiitmt«t| caLblOcUC (d! 
firoidfical, h^t>Eul dhtl iijooey 
makioB booli^. 

II fle*crit>ra ower infur- 

mntlv>.' and auitiorUi [ Lvo nookb 
and 4ttd hnmnmifE. If* 

BN BiiiaELnif i'uidc to Line Tvorld's 

pmeli-cal licKikB Bfid [i-linr, 
¥4 .ku mubt Kna It La B|;[icieclt^|i 
Ita vblue. Only limited edltl-on 
printed. ‘Hend your name and 

addrei!4 on r*enny poal rard. 
Do It Kxtpiy, 

Popufar Machanlcs Pth* 

24$ C. Dfilarl* $1.^ Ctilugo 




START 

$1260 to $2100 Year 



GET READY NOW 
FOR 1941 EXAMINATIONS. 

Railway Postal Clerki 

RaiUuy rostal Clerkti Rct $PpR00 the fir^ year refful^e, 
luelnir DAid on the first snd flftcenih of cneh naoiiw. 
($79.17 eneh pay day.) Thelf pay is imoroatically |n- 
CrvRHed yearly to Advance may 08 han tL» CHllel 

Clerk at t3*7W a yenr, ($12.50 each pay day,) Men, IS to 35. 




3 Days On —3 Days OR — Full Pay 

Railway Poatal Clerks On lon«: ruoP! oeoally work 3 daya 
and have A dnyiii off dtily Of in I he iuame proportion. Dur- 
ing: thiB olT duty their i;jay contiTiuefl just ae thouKh_ they 
woi-e workin>f. They travel on a paisH when on biisineaa. 
When they ifrow old, they are retired with a peni^ioit. 

City Mail Carriers, Poat Office Clerks 

Clerks and Carriers now ftet $1,700 the first year on resm* 
Ini' and autornatiL^ally inereufe $100 a year to aOd 

|2>300. D]>en to nten— women IS to 4G. 

Ass’t Statistical Clerk 

Open lo Men — WoDifin Jg In 24. En' 

rrshm BsCitry yt^r. AD|>nlintEnenU 

Ks l^lBlliUEeal ettrha and (Jlrrha In the 
l>epsrLni(?[i[fi at WaaliEnRlun. II, 4'.. and 
t^Eyf-wtu-re are mads frutu this exainJna- 
Li«i. 

Many Other Positions 

Msuy lAlirr iFiElllcxm atr olitxinable. 
TIidfb Wlahln* thf^s panitlmna |shDk|i1d 
liuallfjp ut isntT, 

Get Free List of Positions 

Fin out the fnllmrinE rtHUKuli. Tt»r Ll tJit *Bd ihmIL it Iwlaji' — 
now, at ooee, ^ , , . 

Tilts Btnxil javeftmeni may in I'uLir jtrLtiiijj' a ijif'pahJ 

suvefnmetii jnti. 



FRANKLIN INSTITUTE. UcjlL K- 173 . RKhtstir, N. V. 

kiKih to IQD. tnllrety frw of rhame (1) a fat] descHpllfti i.nT 1'. H. 
Corcrnnifnt JohH ; (2i Ftrt rOPF Iff Hlpatratwl 32 *[«b<i btfi*, "Tf. ». 
CincrnmcDl FfWlLlonn and Bei^ to Ort Thrai'' ; <31 Lhat uf IJ, S, 
tlevrmntrrn {■!) TfU tec W'lkul to tl« (a itualJfy For one Of 

N^imu - r- ™r, — 




Addfbift— , - ^.... 

Uu Thit C0U|i«n SeffHTt Yau Mial ay IL Writ* OT FrLnt Plainly 

Wit^w mention Popitfar- HfeebatticB 
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Replace 

witii a 




baUezy 

Whatever the make or model of your 
car, there U a Delco battery to meet 
your needs . • * a Delco battery with the 
same quality construction and ad- 
vanced features of design that assure 
quick starting and long battery life 
on 43 per cent of all new cars being 
sold in America. 




teries because their manufacturers 
know the dependability this Delco- 
Remy product provides* When you 
need a new battery for your car, re- 
gardless of make or model, there is no 
surer way to get real value than to 
follow the example of these car manu* 
facturers. 



Leading cars in every price held come 
equipped with powerful Delco bat- 




Replace with a Delco battery , * * 
there’s a Delco battery dealer near you, 

THE NEW DELCO 
ELECTRO-LEVEL 

Sofegvarcis against ov^er- 
filling • • * automaticaff^ 

Delco batteries now feature the Delco 
Electro-Level, which simplifies the 
filling problem and prevents over- 
filling. It goes into action Immedi- 
ately and automatically when the vent 
plug is removed. A valve sleeve drops 
down and forms a water- sealed air 
lock in the cell when the right elec- 
trolyte level Is reached; there are no 
extra steps^it is entirely automatic 
in operation. 




Anderson, Indiana 




World's Largest Manufacturer of Automotive Electrical Equifitnent 
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WRITTEN so YOU CAN UNDERSTAND JT 
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No. 6 



l^ahoTatftry \ti9rh*r by t*ad mas fc dnd glaOea it thou?n removing radio-active far bon 

from tAc targat of the cyflotron. JRa^fa-ac/if« cirrbDn di<wre^e 14 created hy bombor Jmenf 



I F THE sun’s energy were delivered to the 
earth in the form of coal instead of light 
rays we might expect to find a coal pile 
weighing seventy or eighty tons on each 
acre of ground at the end of each month. 

Scientists estimate that during the nine-^ 
ly-day summer growing season enough 
solar energy to equal 243 tons of coal is 
received by an acre of ground. One per 

DECEMBER, 1940 Cc^yiJi . ^ 



cent of this is used by plant life for trans- 
forming chemicals into food, and the rest 
is wasted. 

Sunlight is a cheaper source of power 
than coal or gasoline but only plants have 
the ability to use it efficiently. By photo- 
synthesis they employ light to transform 
carbon dioxide from the air, and water 
from the grotind, ^to sugar and other car- 
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AMOUNT OF ENERfiT 
USED BY MAH 

SOLAR EHERSY RECEIVED BY THE EARTH 



Topr hft, citrus seedlings in iLiatfrn-eufture By 

contratiing AaJ'h m^re'dten^E, presumably amount of 
chlarophyli in leaves ean be inereased or decreased, 
aiding in studies of photasynthesis. ftightf agitating 
green and pttrplw bacteria so each receiUea tight 
liaatn. ClretSf comparing sun's energy iVith ftlaC man 
u^rir. Aottom, p^alIt atgae bcin^ ted radia-aitiue 
carbon dioxide m coRstan I -temperature bat A apdot 
electric light 

No one expects that photosynthesis will 
ever be used to manufacture foods arti- 
ficially. The vegetable kingdom is already 
doing th.at efficiently for us* But science 
would find a thousand and one important 
jobs for photosyntliesis in effecting chem- 
ical transformations that are not now pos- 
sible^ For one thmgj it might be the key 
to creating hydrocarbons at will, a discov- 
ery that would free civilization from the 



bohydrates. This is a chemical 
reaction that not even the most 
advanced chemists can duplicate. 
The method that plants have per- 
fected is one of the most perplex- 
ing puzzles yet unsolved by sci- 
ence and IS the objective of vari- 
ous research groups concentrating 
on studies of plant mechanics. 

Charles P, Kettering’s state- 
ment that he wants to find out 
“why grass is green’^ is one way 
of expressing the problem, while 
others suggest that we will have 
gone a long way toward solving 
the mystery of life when the 
mechanism of plants is under- 
stood, because plants alone create 
their own food from the elements. 
All other forms of life are pai^a- 
sites on the vegetable kingdom. 
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^yorry of its d win tiling 
petroleum reserves. Too* 
pnotosynthesis might pro- 
vide a cheap way for crc- 
i^ung vitamins. 

i^hlorophyll, iKe green 
coloring matter in plants, 
is the agent that captures 
and uses sunlight. It is a 
complex Compound that 
contains iron, magnesium 
and other material, and is 
organized like the hemo- 
globin of blood. A score 
of million particles of this 
pigment occur in a square 
inch of leaf suiface. con- 
tained in special chloro- 
plast cells. It can be ex- 
tracted as a dark -green 
substance, and recently 
has been used effectively in treat- 
ing common colds and other bac- 
terial infections. In the test tube, 
unfortunately, it has none of the 
photosynlhetic qualities that it has 
in a live plant* 

A square yard of leaf surface, 
it is estimated, produces one-third 
of an ounce of sugar a day, or 
nearly three pounds in a growing 
fContinurd to 1S2A> 



Tep, target in place in cyclotron for bom- 
hardmept^ Center, 

f'nf Epiral of tubet «Ji sirm o/ 

that fGnduct teater tp teaf cfJJs uihere 
Sugar* are majiufactured. Bottom^ left^ 
clweup of of plppt showing 

chlarapla&t cello and Rights spfar 

wattr hiattr 

Photos 'rLth.1 nnri below 1 by Eldon CaLnu 
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Gas Unit Plugs into Furnace 

Between-Season Heating 



er half of the steering wheels the 
connection to the center button 
lying flat along the two spokes of 
the wheel. To install it, first re- 
move the original horn button by 
giving it a quarter-tum to the left, 
This button and the spring be- 
neath are replaced by special ones 
as the new horn ring is applied. 
Then give the button a quarter- 
tum to the right and the installa- 
tion is complete, 

1- 



K 



Trigger-Fed Floor Nailer 
Stops Flammer Marks 



Many difficulties of nailing floors 
are overcome with a machine 
claimed to do the job neater and 
fifty per cent faster* It reduces 
split tongues and surfaces, and 
does away with cut or bruised fin- 
gers often caused by wood spUn- 
ters or burrs on nails* Weighing 
but three pounds^ the nailer is 
easy to handle, automatically 
placing one flooring nail at a time 
at the correct angle so the opera- 
tor can di'ive and set it with one 
or two blows on a plunger, with- 
out making hammer marks on the 
floor, A pull of the trigger slides 
the nail down a track into position 
for nailing. The magazine holds 
250 nails* Any type of longue- 
and-groove boards can be nailed 
with the machine, and when fit- 
ted with a special shoe it can be 
used for surface nailing. 



No tools are 
needed to install 
a chrome-plated 
horn ring, now on 
the market, on the 
horn button of a 
Ford, Mercury or 
Zephyr car* It 
forms a semi-cir- 
cle inside the low- 






When Mteady fi«at is not needed the h&usewift simply plugs tAc 
autiunaCfC gas-b\tmir\g MItit intd the deor al the furnace 

^ ' For the fall and spring seasons, when changeable 
weather makes it difficult to keep the house at an 
even temperature with a hand-fired furnace, there 
is a *‘plug“in” gas unit that anyone can install in 
the furnace* Thermostat- controlled, it supplies heat 
automatically on chiUy days and is cut off on Indian 
summer or warm spring days, eliminating the 
bother of building a furnace fire one day and letting 
it die or overheat the house the next. The unit is 
portable, weighing only twelve pounds, and is at- 
tached easily without nuts, bolts or wrenches* and 
without any pipes to disconnect. When winter cold 
arrives the unit is withdrawn and the fur- 
nace operated in the usual way. The gas 
I'^eater is designed to fit in the door of 
■twarm-air furnaces or hot-water boilers. 

Horn Ring Is Easy to Install 
of Button 



FfflOr nafJ«r ond 9ets nwJ pinttg^r^ trig- 

ger operated ujitA left hand feeds a nail at a time 
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ROBOT TELEVISION 




AbtttfVf artist's canccp- 
tion of rohat 
sending Islaeitrifn pit~ 
lai-^ pfane 

whose pitoi Kontrois its 
/tisbt by radiou Right, 
tviet^ifion carTicra of a 
lypv that coutd be car- 
ried in robnf pJ'anf 



A ROBOT bombing plane, literally a fly- 
ing bomb with a mechanical eye for 
seeking out its target, is the proposal of 
Dr. L^e Forest and U. A. Sanabrla, Chi- 
cago television engineer, who believe that 
such planes, built at approximate cost 
of $10,000 eacl^ would be a simple and 
practical method of greatly increasing the 
accuracy of aerial bombardment. 

In flight such a plane would be steered 
and operated by radio from a control plane 
that could remain as far as ten miles away. 

DECEMBER, 1940 / ^ / 
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The engineers envisage a single-engine 
airplane loaded with either one large or a 
number of smaller bombs and containing 
in its fuselage a television transmitter and 
a radio -comm and receiver. Using a fre- 
quency-modulation eircuH) the television 
transmitter would he hard to “jam” and 
would radiate a picture of the ground in 
front or below the robot plane. Using the 
information relayed to him from the robot 
plane's television set, the pilot of the con- 
trol plane would be able to ^eer the robot 
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TORPEDO 
COWTROL BOARD 



^-VIEWING 

gSCREENf 



^TORPEDO 
CONTROL PUNE 



the b onib release devices. 
The radio control signals 
would be received by the 
robot by means of a dipole 
antenna in the tail, using a 
copper* tube shielded lead-in 
that would prevent reception 
of any signals except those 
from the control plane» 

The flying bomb would be 
floum from its takeoff field by 
means of ground radio con- 
trol, after which the control 
plane would take over its 
direction. It could be used 
for scattering bombs on a 
number of targe ts^ for flying 






■o 



directly over the target and then dive it 
into the ground. Control of the robot plane 
would be by means of super-high frequen- 
cy radio^ modulated with super-sonic fre- 
quencies, The control pUot would have 
some ten selector circuits at his command, 
each circuit operating through a relay on 
the robot plane to operate a small motor. 
One motor would control the throttle, two 
the elevator St two the rudders and ailerons, 
two the television minoi'T one the tele- 
transmitter* and one or two would control 



a super-bomb to one particular target* or 
for reconnaissance work at low altitude in 
areas where it could be expected to be de- 
^stroyed by anti-aircraft fire after at least 
some valuable information had been trans- 
mitted back by its television eye. The proj- 
ect embodies no new or untried devices 
and the engineers consider that it is en- 
tirely practical. On major raids it would be 
possible for the control plane to direct the 
operation of a whole fleet of robot bomb- 
ers instead of a single plane. 




RADIATOR VENT 
^ MOTOR COMRARTMEHT 



RADIO 



EXPLOSIVE 



electric power unit 



FOR TORPEDO 



TELEVISION 

TRANSMITTER 



SteNAL POWER CABLES 



camera 



CONTROL CABLE TO WINGS" CONTROL 



T op at pag«t and rn mo’^tcr evntror ufith arreuf indicaiint 

its position in plane; center, right, teltvition camera, control uriirtj. snff gontra- 

tOTt Used in prmliminary cutaujay ifrandinf of robot as visuatizod by artist 
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speed Lights op Wheels Stop Action at Night 



Fast ac 
football 
was “frozen” by high- 
speed lights that-J^Ttide 
possible exposures of 
1 34j0tX) of a second. The 
lights were mounted on a 
rubber-tired carriage 
which followed the action 
up and down the fiekh 
and as the photographer 
aimed his camera an as- 
sistant airqed the lamps, 
another turned the cur- 
' rent on and off, and ati- 
other pushed the carriage. 
Special reflectors permit 
focusing on distant plays, 
The light from one lamp 
was equal to that of about 
40,000 fifty- watt house- 



hold bulbs. The lights are 
expected to be of especial 
value in photographing 
sports events at night* 



Th« brilliitni fAe hAtttry high^spm^d lighia captarsd the fast 

neffon at a flight fo 9 tball fame (t^p ) rn an af anty abou( I/J 4 j 000 

of n ffecand'* T/it cameraman and hie fight crew are jfhawn bf/ctt?. The 
three lamps m Mpeefat re/le'CtoTS produce fight eo/ttaf ta f 2&,000 fifty-iaatt 
jbtMs. jfOn tAcir rubber-tired dally the lights CPuld be rolled up and daEM>n 
I I f] the jkidefinee ta toUaw th* amtion of the game 
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By Walter Dorwin Teague 

Industrial DcsitEncr and Author of 
'■|>r*ij(H Thi* Day: The Technique 
ol Order in the Machine Age,'" pub-' 
by Harriulrt Srace 

V BETTER world than we havqfj 
ever knowm can and will be 
built, But the builders must feel 
Into the future, groping carefully, 
ready to adapt their plan, at any 
moment, to new' truths and un- 
foreseen. conditions that may be 
revealed as they progress. 

Our better world may be ex- 
pected to make equally available 
for everybody such rare things as 
interesting, stimulating work^ 



Drawing af tranaportali0n 
suggested by the 
authPr^ Abovet Mix-tene 
system itt sith^uette. Left^ 
future mttrapalis as de- 
signed hy Mr. Teague far 
Lf* S- Steel exhibit at New 
Yarh Worid^M Fair 
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emancipation from drudgery and a gra- 
cious setting for daily life, fieedom of 
movement^ free exchange of thought^ bod- 
il^'^ well-being and mental equanimity. But 
since even such simple conveniences as 
modem kitchens and bathrooms have not 
yet become general in America^ attainment 
of these more difficult objectives by a ma- 
jority of our people is far in the future. 

The reform of our railroads is certainly 
among the most pressing problems con- 
fronting us today, because our social and 
economic system, if it persists, will con- 
tinue to be based on the free movement of 
goods and men. Railroads maintain broad 




ffotm that tha raii ear 
trattmim on a ainffla Eifhttlf 
loifA tapp^^rUnff tvhaals 
at aithtr tidt. fnset, thm 
taf irt Noit 

tail fin v>hirh uH>nld 
makt far Mtcbitity at 
high «pcctl 




DECEMBER, 1940 



809 





units of relatively small 
size and low cost, pow- 
ered by internal-combus- 
tion engines and bome on 
rubber tires. These pri« 
vately operated, special- 
ized highways then could 
perfoi'm a service which 
the public highways can- 
not perform and would 
relieve public highways 
of a vast load of commei'- 
cial traffic. 

The center lanes of 
these reborn “railroads'^ 
would be concrete -paved 
but steel- walled channels 
which would carry very 
high-speed traffic, Tor- 
pcdoiike vehicles, auto- 
matically controlled, 
would be shot through these channels 
at speeds only reached by airplanes now 
— perhaps in excess of 200 miles per 
hour, since necessity for human steei'- 
ing and control would be eliminated. 
Instead of a Twentieth Century Limited 
leaving New York once a day for an 
overnight trip to Chicago, we would 




rights-of-way that usually are the short- 
est lines through the densest concentra- 
tions of population. These rights-of-way 
are almost gradeless as compared with 
automobile highways, they have no sharp 
curves and they are becoming free from 
obstruction by cross traffic. Suppose these 
rights-of-way were paved with concrete 
from edge to edge. Suppose they were 
divided into traffic lanes for varying 
services, and all their passengers and 
freight were carried in light powerful 



have capsules of a manageable size de- 
parting on their breathless four-hour 
runs at hourly intervals, or oftener. 

These vehicles would have teardrop 
forms. An airplane motor and propeller 
mounted on the nose might be the mo- 

t Continued to ISSA) 

Top, pointing «‘iz^ to his aon, a gradttaff 

snginsSft lltiails 0/ housm appiiancs in the mod- 
ern atylinf. Lvftf radio tower in “Fufm ot th* 
Future" dforarna af t/, S, exhibit. Brtou/f 

another viVmt oi the fvtare metrepoUt utitb multi- 
latiwJ traific t^ttinis and mufti- rl^orj' SujJdiji^a 
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Flameproofed Cotton. Prevents Spread of Fire 



Colton made flameproof by a 
special process provides a low- 
cost, Fghtweight and durable in- 
sulation for homes and attics, as 
w’ell as a safe material for deco- 
rative purposes, as on Christmas 
trees. The fibers of the cotton are 
“wrapped up” in crystals of cer- 
tain substances that make the 
fibers incapable of flaming up. To 
test its fireproof quality, a com- 
mon rivet heated to 1,500 degrees 
was buried in two pounds of the 
cotton and left until it cooled to a 
normal temperature. A loss of less 
than five per cent in the weight of 
the cotton resulted. It can be cut 
through with a torch, as in the ac- 
companying illustration, but the 
flame will not spread. 



Vti blast t*9ults when torch ig ap- 
pliett to Aamepfoof cOttfui, at 
rights materiat burns autay where 
/lome hits it, but the fire wifl not 
spread beyond limited area 

/Y('o i'b. 




Lesson Moving on a Screen Teaches Speed in Typing 



Typewriter students learn accuracy and 
speed typing in easy stages with the aid of 
a self-contained projector and screen that 



Plainly visible to all the pupils, two lines 
at a time are shown as the “copy” moves 
steadily upward at speeds which may be 
controlled by the teacher. Starting, say, 
with tw^enty words a minute, the 
teacher may increase the speed by 
stages of five words a minute. Un- 
aw'are of the increased tempo, stu- 
dents acquire speed without con- 
scious effort, eventually attaining 
a rate of 200 words per minute. 
For use in the mechanical educa- - 
tor, lessons are typed with a spe- 
cially inked ribbon on a six-inch- 
wide continuous roll of Cello- 



u molls the lesson jin front of the class. 





phane. As this unrolls through the 
projector, which consists of curved 
lenses, a curved mirror, electric 
lamps, a specially surfaced mirror 
and a magnifying lens, its message 
is cast on the back of a silk screen. 
A chart of the typewriter key- 
board is placed below the screen 
as a reference for beginners. 



Pupils develop speed on the type* 
writer with the aid of **moving-leS' 
San'' projector of the top of picture 
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Ketractable *‘Mike” at Plate 
Lets Fans Hear Disputes 



simply give a few quick tugs on the pull- 
chain, which passes through the handle^ 
and the nut comes oH in a hurry. Reverse 
the ratchet and it spins the nut on just as 
fast. It is not necessary to remove the 
socket or wrench until the job is complet- 
ed, since it j>erforms the entire operation 
of tightening or loosening. The tool saves 
the usual ratcheting back and forth in 
tight places that often slows difficult as- 
sembly ijwrk and general repairing. 

' fj . — 






'Chute Jump from Stratosphere 
Tested in Pressure Chamber 

In preparation for a parachute jump 
from an altitude of 35,000 feet, Arthur 
Stages conducted tests in a low-pressure 
chamber at Northwestern Univ ersity, py 
duplicating conditions asTfe^TScist in the 
stratosphere he was able to study the ef- 
fects of sudden changes in air pressure 
during a seven -mile drop, both upon him- 
self and his instioiments and equipment. 
The 'chutist^s apparatus included an oxy- 



j4nmiLrncfn^ atftrt the umpire 

Uftr the mierophonm from ground Utiih foot i-trtor 



Squabbles at home plate are put on the 
air by a “disappearing mike'^ that rises 
the ground at the touch of a foot 
. With it the umpire can make an- 
noimcements over the loud-speaker sys- 
tem or let the fans ‘"in” on decisions and 
during the baseball game. 



A > 

in in Ratchet Wrench 
Removes Nuts Quickly 



1- — ' 

FarOehutt /u/nper in f/Kimrbflr tMtrng 

of the Apparatus tor high-ottitude teop 



changes in breathing, electrodes for fas- 
tening to his wrists to chart heart action^ 
microphones to be strapped to his throat 
for broadcasting a description of the de- 
scent and a motion- picture camera to be 
fastened under his arm. 
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How Mines Help Guard 



f? "i <5 V j rtt* 

lard America s Harbors 









MtTi»s 4:0 FI (rom shcrt are 
araon^ the devices employed to 
protect American horbvri. Top, 
left, about to rottase o mine anif 
ita anehoc from mine-plantins 
ship^ fii^htj mine exploded from 
shore by means of eiectricity 



HAftisoh fchtn.iscr 

Kn»Up ijJ [hL|8« 



)FntU'r> 
ntmt ihld 



Mill ft 

Cn-njfijl 

Mutiaii 



_ Surfere oif vi'm[cr 

ro?iTiiiiu.fin wlvks 



5htiV4* ctthlrs {anr Ithmh «Kh (Jjsjrtimijkin ii*« 
M-rvUtK n etiiup Ld then' eenlTihJ sjet 



HiiiLtutat 



FlfntCE. cflurtee? 

Co&ft ArtUlerr, tF. S, A iroty 

Above^ sketches of how eieetrie 
mtnes are laid and of how the 
mine is cantrailed from shor*. 
Ri^ht, {attdid mFrirs and eqxiip- 
morC rea^j' to be placed aboard 
mine planter^ Fiaating mines 
fftof explode on contact anJ 
^obmariFic nets which trap aub- 
morsible craft are other meonf 
of protecting 5. borbors 



IVhEtribjlIOft luHf 



Ciiltkj t0 flihirr 
mtiufrof EF'iUp 



I'U<(^PHc f^bl^ lA cL'iiirruJ 
^qLini: <in jlmr't* 



m 
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Lett^ one of the mighty engines on Jesf sfund'. 

one of the two shifts of mechanics 
that bnilt the big bomber,^ Note the men 
teanin^t from op^aiing-s high op on ioseloge 
and engine hoiiMings. Because af the huga 
sizVf the wing had to 6e corr«|: r u rf cci in eer- 
ticol position, as sAown in this photo^ Thne 
mrfftoji rivets u'etc used I'n the aircroit 



Completion of umrh and test iUghts soon mj/J! 
the U. S* Army Me World’s largest air- 

craft, which will have a gross nwigfif af up to 
J64,00if pounds^ The plane fiOS more than TSOO 
miles cruising range, ZlO^miles-per^hour tap speed, 
a froPTib copcctfjf^ of eighteen tons and o fuel eo- 
pucity of llfiOiJ gallons^ Tcpt left, mechanics fin- 
ishing operating cockpit^ Right, raising fine of the 
four 2,000-hersepowcr engines into place 
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BIGGEST BOMBER 




AboV^f ^eitcral uieuJ of the qiont bu-m^er whieh uriEf 
be armed ctfsa wirb machine fu^s- and fann^fi, Tht 
alt-^metal plant has: tricyele landins fftirr to facilt^ 
tate landings* As a l^:t‘^tnspap^, it cou/J carry 12S 
soldiers with Complete Ctfuipment^ Right, complet- 
ing work ort onur of the four fn^fne nacelles Jit the 
wing. The tin hats protected the fram 

being infured by objects falling feottt Same spot 
high above One and one-^siiiOTteT miJf^on 

honrt of shop fime were retfuired to build the sbtp 



Left, mechanics finishing construction in the 
fuselage^ A crem of ten will he retsuired — -pHots^ 
jfunners. cnfirteer, radioman and The 

plane cauld dy an «ifhfeen-ton Ecdd of homhs 
from fhe Pocrfilc to fhe Atlontie coast and 
non-ftop. The wing U 2J2 feet from tip to tjp, 
main landing wheels are IQO inches in diamettf 
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of Plastic Materials 
Shimmer in the Dark 



V-belt relams its static-discharging qual- 
ities during its entire service life. The re- 
sistance built into the belt is enough to 
keep currents from passing through it, 
thus removing the danger of it causing a 
“short" between the motor and operator, 
It is of particular value in machinery 
where static discharges might create a fue 
hazard, as in gasoline pumps and machines 
for explosives and milling planls. Such dis- 
charges sometimes occur in domestic ap- 
pliances, such as washing machines, but 
they.^e alarming than dangerous. 

/(fto 

Flying Time of Rented Airplane 
Recorded by Meter 



Airplanes rented to civilian pilots under 
a new fly -it-y ourself service are paid for 
on the basis of the number of hours they 
actually fly, the rates ranging from eight 
dollars an hour to $47.50, depending on the 
type of ship, with a minimum charge for 
each day the plane is rented. The rental 
includes gas, oil and eveiy type of insur- 
ance necessary. To check the flying time 



ptinttie nttifdA of 

emiJt thimmtry reflection* in darh 



Color combinations and other pleasii 
effects heretofore unknown in women s’ 
shoes are made possible with, plastic 
terials now used. Because of their ability 
to reflect light^ some shimmer beautifullyo 
in the dark when stray beams strike thero^ 



1 ( 10 ^ 3 — 

V-Belt Resists S 



Lesists Static ElectricitiPJ^ 
Averting Danger of Spark 



Difficulties caused by V-belts accumu^^ 
la ting static electricity and then discharge' 
it all at once, are conquered with a belr 
being manufactured that does not per-^. 
such a charge to be built up. The new^^ 



RtrttiOriCt ia static built into V^he/t prmPcnts large 
tltitrical ditehargea and stapt ehprt i^ircait 



It you alter ront an arrpfinie rt'lt tikety to carry OAB 
of these meters to shoio bow many haurt you fly 

while in the air, a clock meter is built into 
the plane, either under the seat or imder 
the instrument panel. It keeps a six-day 
record, registering on a circular face only 
when the motor is turning at flying speed 
by tearing away a strip of the paper face 
around the circle. Two separate circles are 
provided in the meter, one for each three 
days. The service has been established at 
Roosevelt field, Mineola, Long Island, by 
Howard Ailor, veteran pilot, who expects 
to extend branches to other major airports 
of the country. 
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Color ill^umtnAtron irt ttia Kotna 
for caraful study of fnliing 
i^ortous colors produced by elac' 
tr>c lamps. Abov«, a bswilder- 
ing array produced by focusmg 
fed, graart and blue spotlighfi 
on a white screen, then intarpos- 
tng a small d^sli with a hole In it 
to break Up the combining coJort 
of light. Right, colon prominent 
in several types of vapor Jampt, 



-khiFi^a — *1 c= g vismit, o k- sjiTftji. ^ 
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BY JULIAN P. LEGGETT 




B y touching a few buttons, 
the hostess of tomorrow will 
create a festive atmosphere 
for a party t li rough the me- 
dium of electric lamps produejog 
gaily colored light* Tf she wishes 
a quiet atmosphere, perhaps a for- 
mal dinner, lamps rieh in appropri- 
ate colors will help her to achieve it. 

Changing the color scheme of a 
room will be accomplishetl by flip- 
ping a switch. Tf a wintry storm 
rages outside, our hostess wdll turn 
on red, amber and yellow lights to 
impart a definite feeling of warmth 
to the home. And in summer, she 
will switch on blue, green and blu- 
ish-white lights to create a feeling 
of coolness* Lights may even be 
arranged to suit her particular 
mood, or to offset it; stimulating 
iHumination would combat those 
‘^Monday blues.'* 

Electric lamps and fbttiires for 
protlucing almost any color effect 









are on the market and installa- 
tions are not expensive. The home 
\ owner may begin experimenting 
with color illumination immediaie- 
ly, if he desires, Meanwhile, in- 
terior decorators and lighting en- 
V gineers are ’working out appHca- 
^ tions for this new home-beautifying 
7 tool and soon we may expeet ret'- 



Top* looofnotlv* hoodlampt on "tofturt rock" 
tosting. Sottom, Wft, mtofVor of dnmon- 
ft rati on living room «ritli threo circuits of 
colornd |jMnpi bock of mirror «dg«i ond 
lufgjltnn lampi In bookcAsoi. Circle of light 
bn cnillng U eicaping from imell hote iit 
center of tKe cockteil table, Diegrem (be- 
lov) fbovTi how fpotlight ii4ttel1ed in table* 



APERTURE 

SPOT 



SILVER 
REMOVED — 
SANDBLASTED 











om me Tula i ions not only on the- pr<^p4>r 
mlorsj for walla, draiK^rtra and t\<mr 
c^overingj^, I>ut also on Hao kinds :md 
^combinations of rolor lamps to uwf 
when wt! wish to switoh from one rotor 
^rheme to another. 

U. Hihhen, director of afi- 
plietl li^htha^j for tlie Wostins:honsp 
Lamp Division, says^ 

’t'oinr. especially in the liomc, h 
iTSCvityi}ly tfic t>ar1ne|cship hetwecii 
i|ualitics of radiation or li^hl and qual- 
ities of surfsict^. The same siirlare- 
and this is one of the newer arts in mo- 
bile decoration — nan be matle (o take 
on ii vitally tlifTerin”- series of coloi's 
riiert'ly through a secjuence of ehaiifres 
in llie lifrht itself. Ely some such means 
Wf van adjust the lints and shades in 
a room now to either the of 

the year or to the atmosphere of a par- 
till liar holiday or perhaps just to eon- 
form to our personal mo^>ds. Here U> 
irins a hew idea in hotoe eolorin?;* a 
Ki^xtbilify in lii^hiirij* tiial is aptly 
tmmieci ‘ mofHi eoJuiil ioniu" ' 

"Just so far as we rare to in pn> 
dnidii^ lights of difFerinfr tints an<l 
qualifies, just so far can we enjoy a 
variety of afipea ranees of interior oij- 
j«-rts and deeorntious. Should wn elect 



L«tn iirummdtkng dre»ing tabl^Jwith fluorel* 
cent laiTtpii, ftighi, d«^mons.trii+ing fluDr«ic«nt 
instdlfdtiDn in floor lamp. iotfom, ptliholo 
of dirifng table with spotlight^mounted 




lo paint OUT walk and eeilinjjs of a living 
room with a matte surface of a very neu- 
tral gray, we could produce the follow* 
ing changes T with candles or flame-tint 
. Mazda lamps, the appearance would be 

rich warm gray; with rose-tinted bulbs, 
the surfaces would seem almost pink ; 
with mercury vapor lamps, they would 
be yellowish-green; with still bluer 
^ lights, they might appear lavender, sky- 
blue or cold blue; under sodium vapor 
^ . lamps," the interior would have a lemon- 
yellow appearance, and under orange or 
red bulbs, the surface w'ould he one or 
the other of those colors. 



might have changing color of 
lighting, from rosy hues in the break- 
fast room, through the golds and reds 
of a sunset to the pale tints of summer 
moonlight in the music room. 

“Not long ago when production of 
artificial light wa-s expensive, we grati* 
fled our color desires by changing in* 
terior decorations, not illumination* 
That was when lamp bulbs cast sixty 
cents each and eiectricity ten or fifteen 
cents per kilowatt-hour* Now electricity 
costa about three cents jH*r unit and av- 
erage size Mazda lamps about ten to fif* 
teen cents each, so now w*e may employ 




Sp«ci4l ««lor photoi t«k«n 
byi Wtttttn^kDuu Lamp Oi- 
vifion fhow: top n>w, l«ff 
to rightf offevt under to- 
dium vapor IrgItH, which 
ifronigly emphatiia yeHow; 
cadmiuin vapor lampf, 
which hving out red* green 
and blue, end the femilier 
incendetennt. flottoiri of 
page* comparing fabrici« 
Green lampi, in cabinet at 
left, were replaced with red 
lempt. Daylight lamp* in 
right lide of the cabinet 
were unchanged* 






seoing purposes* In addition, with the 
advent of the fluoreseent lamp^ we have 
a means of generating tints of colors of 
light directlj'' without wasting any of 
the generated light through absorption 
of filtering.” 

Of course no one should turn all his 
altenthm to color illumination, E. W. 
Comm cry of General Eleetric Company 
points outj 



tnres cmplo\ung exposed and unshaded 
lamp bulbs with resulting glare and 
harshness* We are using relatively 
meager amounts of light for eye conser- 
vation and real ease of st^eing* Lighi 
for beauty has hardly been touched and - 
color have Irn^n employed in a 

negligible number of homes. The oire 
except ion is that we all hurst out oriee 
a year with the colorful Christmas tree. 



Top, Ufl-^ f 4 lf« windiowf iti 
dining mom of Goftaral 
Eloc+rio Company^! domon^ 
si rollon houi* con Min dif- 
fusing glo» lighled from 
bolitnd lompi of thrvo 
colors. WhiM^ lamps giv# 
i+imulaUng effect at brnak'^ 
fa0. Right, m iJady mnkos 
up at boudoir mirror lights d 
si sitfiar tid« by largo Ju* 
minairas of diffusing glass 
or plastic containing fluo- 
rescfint lamps. flotlom,com^ 
paring vnu vapor illumina- 
tion, urKlch omphaiizBs rod 
and blue, wltli incandascant^ 







^ “ Sifif'c tile ^^ppearanoe of fliiorr*HceTit 
^ however, new and remarka- 



V 



Idy efficient soiiretrs of eolorxjd 
Imve been available* anti as a result 
wo are now findiiipf here and there 
a few homes in which some though 1 
has hern ^ivt^n to the use of coiored 
liffht for ci‘eatini» a variety of atnios- 
pheres and beautiful effects* 
recent years the home 
hit: a<iviser has come into existence 
ami she is brinfrin^ the benefits of 
]ii?ht in the home to many lhonsan<is 
of homemakers* who in luin are tak- 
ing their tlifit steps Inward makinj? 
changes. At this time the mmt 
marked step is toward obtaining mom 
lijjht of better tiprhting quality In the liv- 
ing room. Today we are still living in 
an age in which there^ is often a pref- 
erniice For rather marked differences in 
light and shadow* In the future 
would assume very suhstantlal incrcasi'a 
of both general and loealii^ed lightiiii:, 
with light and shaflmv, hnt with 
consixlerahty less contrast* Uooms that 
fmvc five to ten liiiu's the amounts of 



Re^ll&tic 9I0W of iunshir* cr*a+ed night or in #in- 
dow[&ss raonrii by uiing in^andasceflt pro- 

jectioJi equipment bads tjf g^ai-s Woct windowt. SWchfli 
show qldii blocl and por^ablA lodgo instaHatloriS* 



both ''Jenei-al anfl ioeuli^ed lilting than 
now are employed generally are found 
to he entirely homelike, charming and 
hcaiiliful. The ]irineipal sourees of light* 
instead of becoming brighler, may 1 m‘ 
cx|}ected* to become greater in area so 
(hey ncisl not become Itrighter in order 
to firovide more light* 

h"or ihoao who may indulge in ea re- 
fill advauee planning, the new home will 
carry rnorc of its fighting in the stnie- 








tur<i ilsf'lf* [\ will hv mn- 
at tile lime ihe hmm* 
ia created on the draw- 
ingr lK>aril When 
lieiiomes an intesrral part of 
the structure, we sliall have 
more variety than we ever 
enjoyed before. Perhaps we 
shall be able to ehan^e many 
nf our d(H‘orating[ aelicines, 
for with changes of ligfht 
distribution, amounts of 
I i h t and color of lijrht, 
r 0 o m s can be transfornuHl 
eoinpJetely.” 

tJghtin^ enerincei's are 
Imsy with ways and means 
of introtincin^ color illiimi- 
nation into tJie home, Htudy- 
inpr lij^ht mix in;?, developinjf 
lamps that cm|^hilsil^e cer- 
tain colors and so on. They 
find that if a blue beam an<l 
a yellow beam of lijibl are 
projected on a st-reen. thi^ 
[mrtion where they overlap 
will be white. Thest‘ colors 
are said to be com |jleinen- 
tarv and this ineThod of eoni- 
binin^ c o I n r e d beams is 
called the additive method 
of color mtxirifT. The pri- 
mary colors for this methoti 
are red. screen and blue. Ked 
and ^reeii combine to “iive 
yi'liow^ and all ihe iutermC’ 
(Hate hues or tints; mi ainl 
blue f^ive magenta; f^reeii 
and blue give a blue-green. 

[f a tK^ani of white light is 
made to pass through a piece 
of yellow glass and a piece 
of bine-green gloss placed 
behind one another, the light 
passing through will be seen 
as green. This is called su 
tractive color mixing and th 
tendency is to obtain 
light and to approach 
in contrast to the ritlditiw 

fop, fta*l m«ll«i ready for 
test pf appUanpe IpiHl^pS. 

Csntflr. intricdtfl mach ma om pioviad 
in manufacture' er^ajdan^annps h 
capabla of turning out 9,000 in 
atghf hours. Dottofn, C. F, Kruagnr 
of Wastinghoui^ studying demon^ 
strution auorescenf lamp. On raar 
of tabla ara thr«« marcury vapor 
lamps and a sodium lamp. 




■ 




Wvf>tngKoui» color phol'o ihow- 
iftg 9«t«out cjlidiarge fubet on 
r*ct. Top +0 bo+tom, Kolrum, nooOi 
ttiorcury ond nitrogon. Lsft, color 
mixturo by oddjtron of wavo 
langthf of light «nd by lubfrAC- 
tion. Bottom^ Buorefcont lompi 
of all colon bsing teitad at Mala 
Park, headqjdrtflFS of Gonaral 
Boctric lamp departmant. 

method in which the tend- 
enc3^ is to obtain more 
lijj:hl and to approach 
wliitc. Blue -fir cell, rna- 
ffciita ami yellow^ are the 
primary t'ol(>r8 in the suli- 
traetive methcxl. 

When elect rie current is 
passed t h r o u r h certain 
Rasi\s, light U prixUieect of 
a color charactenstie of the 
pari ieii tar gas employed. 
For i n s t a n c e, netm gas 
gives a redtlish-orange 
lights meren ry- va f)or a 
hhiC'gretm, helium a pink- 
ish white and sodium vapor 
a yellowish light. H3’ far 
tiie most eflicient means of 
obtaining eoloi'cd ligfit are 
the fluorescent M:izda 
lamps, consisting of a tube 
(Cfintinut'd on 7 28 A) 
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Rotating Camera Films Full-Circle Panorama 




Turning in a full circle around its fixed 
sprocket, a re^-olving camera makes a com- 
plele 360-degree panm ama photograph on 
six inches of thirty- meter Aim. 
Simple to operate, it is especially adapts 
able for police photography. Instead of 
making a series of snapshots at the scene 
cif a crime, the panorama camera can re- 
cord the entire scene at unco. A spring- 



Tiipj ttcfivn iff ftil}^cir4^Ie panorama as ufoatil 
iatt^Tf hy paiict phoiagf^aphert Below, rotating cam^ 
era, showing mirrar in front of tens and film ma# axiAir 



> 

r-' 




driven motor rotates the camera when a 
lever starts it, the shutter remaining open 
while the camera is being operated. Ex- 
posing one-sixteenth inch of film at a time, 
the exposure taking one-tenth second, the 
360 -degree picture requires fifteen sec- 
onds. The film macazine holds fifty feet of 



film* enough for 100 complete panoriunas. 

In front of the wide-angle lens is a mirror 
which reflects the image at a sixty-degree 
angle in reverse; for indoor or night pho- 
tography a 500 -watt illuminator is set on 
top of the camera, revolving w’ilh it and 
throwing a narrow beam of light T 

Vaccine to Prevent Measles May Avert Epidemics in Army Camps ^ 

Discovery of a vaccine for measles, said^ camps during the first World War, Devel-.. ^ 
to be effective for both children and adults,^ oped by Dfi^J.qseph Stokes, Jr., University < 
may result in protection for soldiers fron]t3 Penivsylvania, and Dr, Geoffrey Rake, 
fatal attacks of pneumonia, such as fol-’^ .Squib'B" Institute for medical research, this 
lowed the outbreak of measles in military / is the first vaccine for this disease. 
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Light Motor Bike Is Powered by Semi'Diesel 








T wa vtrsiatit nf the aemi^OieMel motorcyffe, 



noi: 

i - M 



tronaportationf jMrJtfepiarly for 



yCrash Pad’ on Car Panel Reduces 

Extending all the way across the top edge 
V _^of the instrument panels a resilient "crash 
'' 'ij^pad'* is designed to lessen the severity of 
' bumps, bruises and injuries suffered in auto 
• xj collisions^ Made with a base of sponge 
. rubber and covered with leather or other 
/Oi^terial matching the interior trim, the 
J ^pad softens the impact if an occupant of the 
. J^ar is hurled against the front board. The 
^ Videa is borrowed from the airplane^ where 
- ^similar pads are installed to guard pilots, 

’?jThe crash pad can be built into new cars or 
"buttoned on" the panel of recent models. 

upfimr *dge of rn«truntenJ! panel ia *^croth 
paft** that absarba shock if rider* bump 



Powered by a single- 
cylinder, two^-cycle en^ 
gine of semi-Diesel type, 
a lightweight motor bicy- 
cle just introduced offers 
low-cost transportation 
for messenger service or 
for sport. The builder 
claims that it travels 150 
to 165 miles on a gallon of 
low-grade gasoline. Both 
wheels are equipped Avith 
brakeSt the single foot 
pedal operating the rear 
brake while the clutch, 
front-wheel brake and 
accelerator controls are at 
the fingertips. The engine 
has an internal clutch and 



%LU. 







Long Bus ‘Jijtinted!- in Center Bends as It Crosses Humps 



*Knte permit a 6u* fp areft in rm'ddfe ta keep all whecljt on ifrepf 



City transit buses elon- 
gated to carry as many 
passengers as streetcars 
can carry, require special 
construction for handling 
on narrow streets and 
around sharp curves. By 
dividing the bus in two 
sections, with a hinge and 
heavy rubber ^‘knee joint" 
near the middle, the ve- 
hicle is allowed to bend 
up and dowm as it nego- 
tiates sharp grades of 
bridges and viaducts, and 







■ . ^ ^ ^ t! V 
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shocks earned by rough 
pavement are thei’eby 
prevented from traveling 
between the front and 
rear sections* The bus 
body, however, does not 
curve as it turns a comer, 
but swings around as 
sharply as the shorter 
type because front and 
l ear wheels are synchro- 
nized in steering so the 
rear wheels follow in the 
tracks of the front pair. 
In other w-ords^ the driver 
steers only the front 
wheels, a compressed-air 
device automatically op- 
erating the rear wheels, 
Electricity generated by a 
Diesel engine in the rear 
end propels a third axle 
and pair of wheels locat- 
ed in the center of the 
bus. Another model of the 
twin body unit is de- 
signed to operate as an 
electric trolley coach. A 
bus forty- seven feet long 
seats fifty^eight, with 
standing room for about 
sixty more passengers, as 
compared with seating 
capacity of forty in a 



Target Airplane on Trolley 
Trains British Air Gunners 



standard city bus. j , ^ 

tff 5 

100,000-Ga" ” 

Sixteen thousantT acres 'of pote: 
rich farmland have been reclaimed from 
the Everglades jungles of Florida by a 
drainage system that employs a series of 
huge pumps — six of them having a six-foot 



P&rtabte camera pun anJ trolley target may be set ap either indoors dr 

Puttfoars fpr training aerial gun ArtWt in np« against atr raiderm 

One target used by Britain to train her air gunners is a 
model aii^Iane running on wires. As the plane, suspended 
on a roller, is di-awn past the gunner, he pulls the trigger of 
a camera gun at the instant the model enters the field which, 
in actual flight, would be the effective range of his gun. This 
sort of tai-get practice speeds up training in the use of the 
seiwice sights with which gunners must be familiar* It is 
usually done in the open, but if weather is bad the target 
^n be converted for indoor use* 



ially^ 



pGips Recl^m Rich Farms from Jungle 

discharge diameter and a capacity of 
100,000 gallons per minute each. Altogeth- 
er there are twenty "two pumps with a 
combined capacity of 930,000 gallons per 
minute* The area at the start was wast^ 









Each of these Disset-dtivan pumps hat a capacity 
of fO&fiOO gatiens per irtrAiifc • ^ 

DECEMBER. 1^40 ^ ^ , 



land, largely under water, and required a 
water*- control system that would drain off 
excess, retain the moisture in dry seasons, 
and also shut off the penetration of salt 
water into the canals at high tides. The 
tract was cut into 200 diked and ditched 
eighty -acre island fanms, each one a sepa- 
rately drained and water- con trolled unit. 
Dams on the canals were constructed so, 
that drainage proceeded during low tides 
but the gates automatically shut out tide- 
water when the tide was high* The 100,000- 
gallon pumps are driven by six-cylindei 
Diesel engines with a multiple '^belt drive* 
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Bombing ftshttr piano*, 
bomtii and Mkrlls, guns of all 
si^S, tanks and battlmmhipM^— 
plus thousands of othor ittm* 
osttniial to the defense of the 
United S tat es—^rr beginning 
ffr pour from the maut at thi* 
notiOfi^S Mighty industrial ma- 
rhinm and from the gove^n- 
inenl's prsenaft^ Production so 
soon after inatiguration of the 
dollar program 
it smaltf neceaaarityf &i#.f a 
steadily increasing output moj 
be expected with each Succeed- 
ing month. About f assembling 
wings m airplane factory, Cir- 
elci big power brake need at 
Douglas Aircraft plant far (urn‘ 
inf out eorrugatmd sheets, Bot* 
i/tfpecfrnf old 75~mfUime- 
ttr guns iR Iwfand arsenal. 

If the luarrelj ar« /ouH4^ in goad 
condition^ the ufcapons are 
modernised 



w\ 


1 

' \ \ 
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tiitft-bvmhtrs ready tor tail 
jfi'Ou|>s and* uJrnfir. Circla, 
searching for hidden flauts in 
small airplane parts aid af 

X-ray Hght at Lockheed fac- 
tory. Bottamf Daaglaa bantbers 
ready for test flights ^ Airptanca 
being bailt for defense co^t 
abaitt ^7. SO a pounds compared 
to about thirty cents per pound 
tor popalar-priced automobiles, 
Piont expansion reititired to 
meet the natian^s air defenae 
needs is easting approximateiy 
$600jO0O,CQ0 — what France 
spent on the ineffective Maginat 
tin*. Eventually SiM^OOO men 
witi be working in the aircraft 
rnductr^'^ rompored to 100,000 
ot the beginning af the pro- 
fr'oni. A goal af BO, 000 war- 
planes per >^«ar has tjccn seth 
but production is not expected 
to rtai^A tihat mark before the 
irnidd/« at 1 04$ 
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Aboutf hifavy /rcimewerJIr jig 

ir\ri<ii of tvhich a Vtga m^plon^ fus*' 
lag* IS bpp.rag' a£s«nt£»ic</, Ltit^ mechin- 
ist-inipector mea>uriFTf new torpedo 
rear ttfticnr in the Navy*s plant at 
Aitrandria, Va. cf modern 

torpedoes must be aocarate within 
l/iOJf&O inch, A torpedo costs SeVmrat 
thousand datlars, considerably m«^i! 

the cost of the biggeat and dead- 
iiest bomb which does nuif r«qtijV« such 
delicate mechanittn 



ftight^ wing fig^ inside 
O i ujrnf 

Of a*e maiJJfileif 
and attiMched together. 
This is another PfrW of 
WOrh in a modern air-^ 
plane factory. Research 
an speed- 

ed up Olid r-s^tended eon- 
siderabtyf under the de^ 
fense aims of America, 
becauat it detisfif 
improved from time to 
time, the pianes pro- 
duced will be found far 
inferior to those with 
more advanced design, 
equipment and engines^. 
Mare speed and more 
fighting power are fuiv 
o6fecfjv« of the iL^d^- 
plane mahmr 
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Abitve^ 

biy of a big Douglas 
transport u/ing^ Crr^ 
tArorhmon at Roalt 
ftiontl arfCnfff I A’ 
spocts rifling of a 
IS£-miliimetor bato- 
itzfi- borr^rL This grin 

is of th* WoriJ war 
ptriod and will be 
reconditioned if ihe 
rifling is sotiafaetory 



S^O<M^~ to ft 
drop hammo r in 
Douglas plant. Bot- 
tom, general Pteti} 
of 

navy yard Work^ 
shop with big rifle 
f foregro und J hotn g 
towered into pit for 
inStaftaiion of lining 





(w^ 


If ' 
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Cr^K^r, ifi tn/ti/j !*( #c/ f^iind^rji 

at Pratt and jl’Jifiner where ui;i/«t«ert en- 

ginvf ore nrode+ ftailont^ utarbrnatt of l4''i:itert'h'el' 
ttfxtna{ perrtng through barrrl of huge Mtxtoen- 
intk navy f onnon 



Top, feftt ttachg of rift* 
xiochf for Goran d romi^ 
automatic ri/ims. Th* 
u'capDFt ^res 30 to 100 
shots u mmute. Rights 
TViNmna S+ nudfeii, pro- 
duciion c:hi*i of Jtfrns-e 
aommistiorir stoops lo 
inspvFt ongtne of Curtiss 
P^ 40 , new purjuif' pfane+ 
Cen. Hf Arnatd^ €hief 
of Army >4tV Corps, rr 
shown with Mr. Knudsrn 
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Rope Lowers Aerial Riders If Car Is Stalled 




Passengers on the Swis a.- 
Santis aerial tramway, 
wftTdr reaches a height of 
8,346 feet^ need not fear 
being stranded long in the 
air if the car stalis some- 
v/here along its ten -min- 
ute route. They may be 
transferred to a cabin 
brought alongside, but a 
more exciting way out, in 
case of emergency, is to 
descend by means of a 
special harness and rope 
found in a locker beneath 
the floor of the cabin. 
Usually two cars are op- 
erated simultaneously on 
pairs of parallel wires 
serving as tracks, one car 
going up as the other 
comes down, balancing 
each other* 



Htri IK hau} paxam- 
gwrs may gtt baefi to 
Earth if aerial oar on 

Stviat Sana* 

Ktattfd-, 

A rtfpE with tpecial 
harneKK previdax 
toft dttetni 



tart attetnt ^ 

Af3f 

Empty Tfailer Rides on Truck 



to Save Gas on Steep Climb 





Logging trucjts of one company have the logging camp after I'nioadiug the tim- 
been equipped to pick up and carry Their ber at the water^s edge. Because of the* 
own graders back oVer mountain traik to steep, ixjcky roads through the woods, the 



True ft twts linear on pnd luarA^iiif parts hy 

carrying empty trailar instead of towmiT it UP rocfc;^ roads 



task of towing a heavy, four- 
wheeled trailer on the return trip 
was made more arduous by loss of ^ 
traction which caused slipping and 
sliding that resulted in excessive * 
wear on both the tires and the 
truck mechanism. It was to give^ 
the trucks better traction that the 
pickaback plan was devised. Each^ 
truck now has a special caiTier 
and a simple winch device for 
loading the trader onto the truck 
a similar method being used lo 
unload It at the scene of logging 
operations. Weighted with the 
trailer, the tracks make the return 
trip in less time, with a consider- 
able saving in fuel and tires. 
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boing turned into m a variety of forms, 
it is possible today to build houses of 
/ straw, to fashion clothing from grass and 
^to make paper from cornstalks. But the 
' 'cost is too high* Simplifying and cheapen^ 
l^ing the processes for accomplLshing these 
things, thus making them economically 
^feasible, are the problems being attacked 
"^on all frontS”by the scientist, the farmer, 
lumberman, the fruit grower, the in- 
dustrialist and the government. 

^ Grapefruit may now appear in women’s 
C^elotheSj not as stains but as part of their 
5 ^olors. The oil crushed from grapefruit 
\eeds has been found useful in sulfonated 
foiTn for fixing colors in textiles so they 
If whll not fade. It aLso may be used in salads. 
5 Oil extracted from prjLW^ pits offers simi- 
T lar possibilities and 
raisin seeds can 
and varnish. 



Ltft, lijAe-rf uj'ooJ 
wastes 4r« rna^r 
h ft rdt by 

Above, U. S. 

Drpt^ of Agriculture 
man ojarhing with pa - 

taJto-ahifn ttiUh pititc- the pfutilM 

wAen eoolteJ^ |>cfont«^ uppetisiftg waf mre 



Anti-freeze alcohol and flour are being 
made from cull potatoes at an Idaho plant 
Glutamic acid, a salable product, is being 
recovered from wastes accruing from the 
processing of beet sugar in Ohio. Apples 
ground to a pulp and mixed vrith skim 
milk at a cost of one cent per pound form 
a new food^ apple milk. Flavored, it makes 
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le employed in paint 




Lvitf towering Atavha of boarJsf fftodueed 

front waste wood. Selavt, wit ft tt'aljs of tht 

tfnifk^d boards. AbovOf ina'pccCmS tc'fl pan^if of 
soybean -oil Mfarnish 



V* 



good candy; and far medicinal purposes, 
it contains, ingredients already widely 
used for Tnfant diarrhea. 

Cornhtisks are useful in more than a 
dozen products — bedding for stocky chair 
cushions, clatht hals, door mats, fodder, ^ 
horse collars^ hot tamales, rugs, mat:- 
tresses, ojlclfilth, polishing wheels and ^ 
paper. From cornstalks, wo can obtain 
cellulose — a material that ranks with 
basic metals in importanee — building 

blocks, charcoal, dietetic ^ 
foodj^^^ynamite absorbent, 
fiber, fuel, furfural, gun- 
otton, [umber substi- 
tutes, oxalic acid, papc, 
board, rayon, wail- 
and other valuable 
things. Even the pith 
from comstalks is useful, 
having been employed in 
making absorbent, face 
pow'der, gunpowder, in- 
sulating lining for refrig- 
erators, linoleum, novelty 
pottery, packing for 
wooden war vessels, pipe 
covering, varnish and 
other products* 

Waste from wood-pulp 
mills Ls being utilized in 
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* t^&tos courtwy 
Oou. S. Peptn of Aviiculturp 

plastics and converLe<^ in- t 
yeast* A new^^ast 
jplant in Canada expects 
process 10,000,000 gal- 
^lons of waste-pulp 
annually, 
a flavoring 

^^^also made from pulp-mill 
'waste. The U. S. Forest 
_ irvice has developed 
means of using wood 
waste as a base for lignin 
plastic^ as well as tlie 
source of furfural, acetic 
and formic acids and ac- 
tivated carbon. Wood em- 
ployed in this manner 
may be waste by-product 
of pulp mills or in the 
form of sawdust, trim- 
mings, short lengths hav- 
ing no value as lumber* 
and small, second -growth 
trees unsuitable for mill- 
ing. Oil can bo extracted 
from balsam-tree needles 
and twigs. Having an 
aroma reminding one of 



the fragrance of the forest, it lends 
itself to the scenting of soaps, bath 
salts and bath oils, to the thinning 
and perfuming of paint and var- 
nish and to the imparting of an 
odor of outdoor freshness to inte- 
riors of homes, stores and theaters. 

There is even the possibility of 
obtaining power from farm and 
forest w^astes. By putting cellu- 
lose waste, such as cornstalks and 
straw, through a process like that 
used in treating se'wage in a septic 
tank, the Illinois experiment sta- 
tion produced enough gas to run 
an engine. The gas so generated is 
similar to common consumer gas. 

As the result of the development 
of a processed charcoal made from 
wood waste — sawdust, tree tops 
and stumps — a steel industry may 
be established on Americans north- 
west coast. The charcoal would be 
used instead of coke made from 
coal. The Northwest has about 



Top, di^iriayiAtf 

madw from caxein 
by Bureau ot Dairy 
duxtry, [/. S. Dept, af 
Agriculture^ CirdCf tpy- 
bean Aaket r*ady io 

plaSticM. Be- 
ioWt plattiet mpfiled tram 
xoybaan phenalic powder 
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AbotiBf racks laatltJ urith blankets af 
wood material on way pre«« tor eoit- 
i/fFdian into boardi, CiroUi whty drain- 
ing off in ehoeso tttannfovtare. Betamf 
tvallbaard made frairt Eoybeans 



cost less than that of materials 
now used. 

One o£ the gigantic problems to 
which science has turned its at- 
tention is the utilization of ap- 
proximately thirty billion quarts 
of skim milk, buttermilk, cheese 
whey and casein whey, all left- 
over materials accruing from the 
annual production of cream, but- 
ter, cheese and casein. Only about 
six billion quarts are converted 

((Continued to poffo 14€A> 



fifty million tons of ivood waste 
per year^ as a result of its lumber- 
ing activities. The charcoal is 
made from wood to which a tar is 
added, resulting in a “wood coke^’ 
strong enough to withstand the 
pressure of tons of ore in a blast 
furnace. 

From sugarcane bagasse, the 
residue left after extraction of the 
juicoi chemists of the U. S. De^' 
partment of Agriculture have pro^ 
duced a plastic cornpound w'hich 
they estimate can be made for less 
than half the cost of the cheapest 
synthetic plastic compound on the 
market. Thus plastics may be used 
in the manufacture of furniture, 
building materials and automq-* 
biles, since the raw material would 
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Magnetic ^Football Players* 
Illustrate Strategy of Game 



crystal clear m the center buV become dark 
toward the edges, gradually increasing to a 
deep black at the rim. It is possible for the 
driver wearing them to reduce the glare 
from headlights by tilling his head slightly, 
yet this does not impede his vision through 
the center of the lens, which may be kept 
focused omhis own side of the road. 

Meter Charts Bumps per Mile 
on Surface of Highway 

Construction of roads with a minimum 
of rough surface is aided by a meter that 
records on a moving chart the approximate 
location of bumps on the highway and also 
indicates their severity. Mounted under 



Football iOach this nt€ial board and magnetic 

pieces rtpreSsntinff men to teach tirattgy of ffame 






As an aid in demonstrating various stra- 
tegic plays and formations to his players, 
theji ni vcrfj Uy-. of Kansas football coach 
has invented a portaBle^^bcrard^Tnad^ of 
metal that takes the place of the common 
blackboard used extensively by football 
and basketball coaches. Players are rep- 
resented on a forty -by -forty inch field by 
doughnut-shaped pieces lined with mag- 
nets to make them stick readily wherever 
they are placed on the steel board. The 
“ball" is distinguLshed from the “players" 
its smaller size and oval shape. The de- 
may be taken on tours and set up in- 
a bus, raili'oad car or airplane. 



^iimaa car 
] J 

Driving Glasses Dark at Edges 
Cut Glare as Head Is Tilted 



Night driving is easier on the eyes with 
a pair of goggles having lenses which are 



^rght driving glasses with ffear confer and dark 
edges reduce headlight gl^re when head is tilted 
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Pen of PTiPter mounted under couft rocordt tip-ond- 
dowtt mat ion of car, actual bumps 



connection running to the knee action arm 
of the left front wheel. Vertical motion of 
the arm caused by bumps moves a pen to 
record the bumps per mile 

^/O £ 






/u CJ 

Cleaner Stops Electric Sparks 
by ^^Lubricating” Contacts 



Sparking betw'een electric contact points 
is quenched with a liquid that cleans and 
lubricates the contacts without producing 
resistance to the current. When applied to 
switches, commutators or slip rings it re- 
moves grease and stops sparks immediate-*^ 
ly, eliminating the need for scraping 
sand or emery paper. Electrical parts so 
treated will not collect diii;. The lubricantjr^ 
is of particular value around grain eleva- 
tors, mills and chemical industries where 
sparks might cause fires and explosions. 
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X-Ray Clinic in Trailer Serves at War Front 








Lives of many soldiers 
ivounded in action will 
saved with the help of 
traveling X-ray labora- 
tory that can make 
graphic records of 
dreds of patients a 
near the battle front 
where hospital facilities 
are out of reach. Con- 
tained in a twenty “two- 



foot trailer, the compact.^ 
X-ray equipment^ built^ 



by West ingho use X-Ray 
company /is equal in effi- 
eiency to that of many 
American hospitals. If no 
outside electric power is 
available^ a miniature 
built-'in power station 
uses the truck^s, engine to 
build up X-ray charges as 
high as 90^000 volts. A 
newly developed conden- 
ser-discharge machine 
stores up the voltage, fed 
in small quantities from 
an electric generator, and 
when the necessary 
amount of current has been 
charge is released automatically in a single 
bolt of high voltage to the X-ray tube. 

, /V ■ A 

Twin-Engine Ihterceptor Plane Flies 500 Miles an Hour 



Inspecting trailer ■■■housed X^ray clinicf equipped ujifA 

lijiti aid tht vfOundtd 

into a * leaclflibed 



Inspecting trailer ■■■housed X^ray clinic, equipped oMth j 
i/^p clo^e U /rpnt ft iO/ti 



X-fay chamber and a darkroom for devel- 
oping and studying radiographic pictures. 



Army men calt this the World's fastest fighting pUme^ It lands eiI atey^rifjf 
Itirfes an houTf has gasoline capacity far a crvist of 1,0^ mites 



One of America s dead- 
liest contributions to war 
in the air is the new Loeje^. 
heed interceptor, a twin- 
engine plane reported to 
have a speed of 500 miles 
an hour. Built to chase 
bombers out of the sky, 
it can climb 4,000 feet a 
minute. The Lockheed 
‘P-3S’' carries a one- 
pound rapid fire cannon 
and five machine guns. It 
has a forty -two -foot wing 
span and is thirty-eight 
feet long. If it lives up to 
its reputation of bettering 
eight miles a minute^ it is 
probably the world^s fast- 
est warplane. 



V. 
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1 ,rHAT holds a big bridge up? Ncrl the towers 
and cables that support it but its engineers. 
\ ^The mirnite a great bridge is finished the engi- 
neering staff starts a never-ending battle to 
keep it from falling down. 

One hitter day Russell G. Cone, engineer in 
charge of the GoiSen Q^te bfldfii^ that spans the 
entranee of" San Francisco Ba5% made an emer- 
gency inspection lour. A Beventy- five- mile 
hurricane ’was pounding his mile-long structure. 
In the wind the bridge Bounded like a gigantic 
orchestra. Steel suspender ropes hummed and 
screamed, lighting standards howled, and the 
girders under the deck kept up a mufTled roar. 
Walking was dangerous and foot traffic had been 
stopped. Automobiles weaved from side to side 
as their drivers h>ught the gale. 

Sighting along the roadway 220 feet above the 
water* Cone saw that the bridge had bent out of 
shape. Tl^e middle of llie span was ten feet out 
of line, curved out by the wind. But he was 
pleased instead of alarmed. The world^s great* 
est bridge, the “bridge that couldn^t be built,” 
wa,s bending with the wind as had been planned. 

The west side of the Golden Gate bridge is 
heavier than the ea^it side because the prevailing 
wdnd blow's off the ocean and necessitates a 



Leftf directing traffic an Gat den 
Gate bridge from eUctricai con^ 
trot booth. Ahovtf 
recorder rMPirn^riJ on oofopiob/tc 
hood it TJiooed to OariouS tocationa 
on bridge ra check u?ind Vetoci~- 
ties. Beioatf on rngin««r inspect f 
cfj&te ^40 feet aboOe the water 
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heavier paint coat on that side. Sometimes one side of 
the bridge is longer than the other side. Near either 
horizon^ the sun heats up one side of the bridge more 
than the other and makes it longer. The roadway length- 
ens in hot weather* Cooling it bulges up like a hill 
in the middle, as much as fifteen feet. But all those 
naovements were anticipated w'hen the bridge w'as builtn 
Even an earthquake strong enough to hurl a man from 
his feet can^t hurt the bridge* 

Rust is the bridge^s greatest enemy, and the chief 
weapon against rust is paint, But the location of the 
bridge^ exposed to the full drive of Pacific storms, is a 



Thv 0t4SQ-foat bride*, t»pt cost $3S,000J>00. Paintwr* /rifht} fo otf*r *vmry in*h of 

it p*riodieaIty, L*u}*r yard^thich cabl* b*nds otf*r iovter and balds up hridg* d*Qk by 

P*nd*r TOpOt} rifhtf u^ir* rapts Cannsctad ta st**i *y*hatt* fVl foitcr«tB anchorag* blpch 
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tr*mc croammM t"* 
hfhtgm. Kwhtj paint^rm at 
tMrA on mtnp trabr rop««» 
vtling hi thmir 
tbMFt* ffo^w, pottcic ai 
puints anti eonipotm^i &•- 
htg WMathmt~i*^*4 bmtan 
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-critical one. Paint can be destroyed by the 
elements^. Heat and cold, wind, rain, fog, 
and salt corrosion attack the paint. Against 
these forces of nature Engineer Cone and 
his staff of trained bridge men wage a spec- 
tacular battle. 

Part of their campaign is a regular pa- 
ti’ol of the whole structure. Eveiy vital 
part is inspected, from the tops of the tow- 
ers to the underground caverns whore the 
cables fan out and tie in to the great con- 
crete anchor blocks. Rivets are examined, 
roadway expansion joints are lubricated, 
and the paint coat scrutinized. A fresh coat 
for this bridge i^equires 780 tons of paint. 
Although a complete coat is expected to 
last five years the work is never finished. 

To watch a painting crew at work you 
enter an elevator in one of the towers. 
Your hearing dulls with the changes of 
altitude during the eight-minute ride to 
the lop, 746 feet above the water* Down 
below, where cars driving across the bridge 
appear like small black beetles, the weath- 
er is pleasant but up here you 
grip the handrail against the stiff 
cold wind. The cups of the wind 
recorder blur with speed. 

Curving down from the top 
of the tower are the yard- thick 
cables that support the roadway 
below. Wearing non-skid shoes, 
the painters climb up and down 
the cables to their working areas. 
Each man snaps a life line to one 
of the taut steel ropes that 
stretches above the cables. If he 
slips he will fall only a few feet 
instead of a seventh of a mile. 
To paint the vertical suspender 
ropes the men lower themselves 
from the cable on bosuns' chairs. 

Down under the roadway an- 
other crew is repainting the un- 
derside of the bridge. Working 
from a wide traveling scaffold 
suspended below the deck, the 
men clean off the old paint and 
the mill scale with air-driven 
chipping hammers, bum the sur- 
face with wide oxy acetylene 
torches, wire brush the metal, and 
apply the priming coat of paint. 
The paint is bnished on by hand, 
using vertical strokes on vertical 
surfaces to assist the runoff of 
rain and moisture* The second 
coat is tinted darker than the first 
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so that skipped areas can be seen. The top 
finish coat is of international orange. 

New coats of paint at the bases of the 
towers, where the exposure is especially 
severe, are tested after they are dry by 
sweeping the surfaces with a thick brush 
of fine wire that is connected through a 
high-frequency coil and a buzzer to the 
ground. If the bristles find bare steel the 
buzzer sounds a warning. 

Shady and sunny areasp horizontal and 
vertical faces, each receive different mix- 
tures of paint. Eveiy square inch of the 
SSjOOO tons of structural steel in the bridge 
except the portions that are buried in con- 
crete receive periodic inspection and care. 

More than half a dozen different paint for- 
mulas are uf?ed, ranging from coal-tar 
primers on steel at the tower bases to red 
lead, copper base, chlorinated rubber, car- 
bon black in oil, and pigmented lead paints. 

An average of thirty painters are on the 
staff and in addition riggers, electricians, 
fire and tow- truck ser\dcemen, as well as 
toll collectors, guards, and office workers 
are employed. The electricians have charge 
of the 150 K.V.A. standby emergency gen- 
erator set that automatically takes over the 
lighting load within a few seconds if the 
regular 11,000-volt power supply fails. In 
addition, they have charge of the elevators 
in the bridge towers, maintain the private 
telephone system that has sixteen stations, 
and guard the navigation and avigation 
lights on the bridge. One of the towers has 
a full-fledged lighthouse built into its base, 
channel lights mark the middle of the span, 
and revolving beacons on the tower tops 
and cable -outline lighls^ show aviators the 
location of the bridge. 

Not everyond can work comfortably in 
high places and the bridge men eat a special 
diet to avoid any chance of their becoming 
dizzy while they are at work. The danger 
from inhaling lead fumes is the greatest 
hazard that the painters face and they 
wear breathing masks when working in 
confined spaces inside the towers. Each 
man receives a periodic health examina- 
tion and those who seem to be absorbing 
dangerous quantities of lead are put on 
high vitamin diets. 

One of the strangest occupational in- 
juries of the bridgemen has been the 
bruised arms and elbows received by the 
collectors at the toll gate. Accepting mon- 
ey from a driver, a collector was apt to 
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Small 'Size Garden Tractor 

Hour 

7 - ■■ '■ 



id ehild t^an operate this garden tractor tAirt 
mows or cuftivotes field at walking pace 



All the power needed for plowing 
nursery and greenhouse gardens is 
plied by a walking-type tractor that a 
could operate. Its one -horsepower 
can be throttled down to two-thirds of a 
mile per hour for light work such as shal- 
low cultivating of small plants, or it will 
operate at two to three and one -third miles 
an hour for larger plants. The tractor also 
wijl moWj 91 ' belt machinery, 


Clamp to Shut Off Water Hose 
Saves Fire Fighter^s Time 






Precious mo- 
ments in fighting a 
fire can be saved 
by the use of a 
hand clamp for 
shutting off 
charged hoses that 
need replacement. 

Cutting of! the wa- 
ter under pressure 
at any point on the 

hose eliminates the necessity for running 
back to the pumper or hydrant. Dowm- 
ward pressure on the handle automatically 
locks the jaws. The clamp is a convenience 
whenever it is necessary to add hose, re- 
place a broken hose or relieve pressure 



carrying hose to the 
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'Truck Serves as Mobile Base 
for Army O.bseryation Balloon 



get either double the 
present-day mileage or 
double the power per gal- 
lon^ but not both, in the 








A tuiftJih brhfnd Ifrc mb hfUitdlts m<^rm than 4,O00 fmrt otf 

cabfr aJir/ton'Kif fi^c Us mabfle base 



Observation balloons of the U. S, Army are accompanied 
by trucks which sen?e both as mobile mooring masts and 
eleven -ton anchors* A winch mounted at 
the rear of the timck cab and powered by 
a 125-horsepower motor raises and lowers 
the balloon by means of a steel cable more 
than 4,000 feet long. The balloons are used 
for “spotting” the fire of the big guns* They 
have interchangeable motor gondolas and 
observation baskets^ and within ten min- 
utes can switch from a motor- driven air- 
ship to a captive balloon. A fleet of trucks 
carries equipment and spare parts for 
maintenance and repair of the balloons. 



Another home conven- 
ience for the automobile 
is an inexpensive dis- 
penser for cleansing tissue 
which fits under the glove 
compartment in ihfiJPpi^ 
tiac* New boxes of tissue 
are inserted easily into 
the container from which 
sheets may be taken one 
at a time as needed. 
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Ktiock'-Free Fuel Would Double 
Mileage or Engine Power 

When gasoline can be produced entirely 
free from knock, it should not be hard to 
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opinion of A, BoyjJ, of 
General Motors itesearch 
laberatortes. An engine 
burning such a fuel prob- 
ably would be of much 
smaller displacement 
than that of today* At 
present, fuels have an oc- 
tane number of about 
seventy, costing about 
five cents a gallon to pro- 
duce. It is pointed out 
that even if it would cost 
twice as much to manu- 
facture gasoline with 100- 
octane number, the car 
owner still would get 
more "miles per dollar” 
with the higher-price gas* 

4' ^2? — 

Clea nsingTissiie 
Stored in Handy 
Car Dispenser 
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Dogs Are Noseprinted as Aid 






n 



Mosvprinting of d&SSf os 'ai'd tp identiizcatian, is 
fust coming mfo uSt, i46oP«i tA« magnifyine glass 
tJi employed to reifeal details of nossprint on idefi~ 
tifiCdtio^ tardf whip/\ tfio deg will parry an his eoi- 
ItiFm This card contains compleit irtfoftnation that 
ufi/J i»c wre^ul if the anitnal 
tn additiont 
able o^n 



Rightt cornfinring prints of two dogs. 
All dags^ noses i/ary in size and shape 
and are unrt>ffn in texture. The shin 
is made tip of irregularly shaped 
islands surrounded by deep SfCOi’es of 
furrows. Close abseruation Tbouts 
these islands possess depressed ports. 
An itnpression on any part of the nose 
wifi show clearly those dots or islands 
which fall into distinct paiterns 



Ahove^ identiheotion pendant being 
attached to the dos’s Collar, Leftf. 
Aoc^ the nose print is tohen urilA the 
aid of an inhing pad and O proecss 
that is said (o prevent fntudgingf 
thus rt Suiting fn o clear print whieh 
wilt have distinctive grooves lami 
other markings, Naseprinling iS 
closely akin to tingerprinting, which 
gotfernmentai agencies U5« to help 
estabiish the identity of humans 
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RUBBER “GROWN 
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Tmpt frunA a J( U « tynthmtie 

b*T $# £«tni|!'Cwil. tf#cJhu^^ If Jtin|r « 

twk' toiih Kmr&^ai f«r AmmAui# rrf At* 

<a£ AflKriEfil f <wn^ mmttcrml nbb*r f rimhi.} 



ORODUCTION of synthetic rub- 
ber in large quantities is an 
important phase of Americans de- 
fense program, in that this country 
soon may be freed from depend- 
ency upon foreign supplies of nat- 
ural rubber. About ninety per 
cent of the imported rubber comes 
from the war^involved East Indies. 

Already government officials 
have conferred with companies 
owning or controlling synthetic - 
rubber processes, several of which 
have been de%'^eloped beyond the 
experimental stage, and plans arc 
being worked out for construction 
of plants where the man-made 
rubber may be pioduced. Its con- 
version into automobile tires and 
other products may be accom- 
phsh^d with standard machinery, 
necessitating no chknges in pres- 
ent plant equipment. Processes 
controlled by Goodrich, du Pont 
and Standard Oil of New Jersey 
are now in production. 

Goodrich today is making tii-es 
from synthetic rubber ’which the 
company calls Ameripol. The 
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WhiU 9ynthtt*€ n$bb*r it * by r^iUfr vf 

mixing milt f ttppmr itff > f ql^hitjr, emrb^tt blnek and 
ptgmmntx arm mdd^d^ Right, m tin «i Amxripotf 
tlcaJ ifn app€arajt£* to naturmi-rubbor eoMuig^ Rottotfig 
teufdt of tynthtiic robber rimm to top ot oat 



in FACTORIES 



basic material is petroleum, a 
black, sticks^ substance which is 
broken dowri by “cracking” into 
a mixture of simple molecules. 
From this mixture can be sepa- 
rated a gas which under pressure 
liquefies to give butadiene. This 
is mixed with other ingredients 
prepai’cd from natural gas and air, 
and then made into a milky emul- 
sion, using soap produced from 
American agricultural sources. 
Upon healing and agitation, these 
ingredient-s react to form an emul- 
sion or synthetic rubber quite 
similar to the latex obtained from 
rubber trees* From here on, the 
process of obtaining a sheeted 
rubber is like that used for nat- 
ural rubber* 

Under a licensing agreement 
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Screen Powered by Motor 
'I, Sifts Ten Times Faster 




Eitctfic Strt^eni •fiaJtcn by a retorfi'inff heaJ conTit<tt4 
trtoi^rt guiefclj' sifts irtattrial skaiteted into it 



, Driven by a one- sixth horsepower mo- 
I*- tor, an electrically agitated screen is said 
to be ten times more effective than work- 
ing by hand. Material on the riddle is sub- 
jected to a speedy screening action by a 
gyrating head driven by the motor- 
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Fan Spreads Steami-Heated Air 
from j^iling^ fixture 

Heated air ismS^n^^^vv^vard to warm 
the room from a combination fan and 







I S'lcdfTi fiaater has fan to blow Warm air toward floor 

o 



steam-heated unit that hangs from the 
celling. The heater consists of coiled tub- 
ing, fftted with inlet and outlet connec- 
tions, through which steam flows. Air 
drawn in from all sides by the electric fan 
is heated as it passes the tubing, and then 
is sent floorward where it spreads out 
evenly. Motor and fan assembly may bo 
removed for inspection or service without 
disconnecting the steam pipes. Besides 
heating rooms the unit may be used to dry 
clothes or commercial products. 

XI df 

Airplane Landed by Parachute 
from SOO^Foot Height 



Showing how disabled planes may be 
brought down without crashing if prop- 
erly equipped, Jim my Good win, of New- 
port, Ky.j landed an airplane by' fSarachute 





At a height of SOO fttt ffom fAt .froUrtrf this plan* 
opened a hfty-tu)a~faot /Hn'oehtite for a Soft landing 



recently as a special feature of an air meet 
in Maine, For making the unconventional 
descent, the craft carried a ^chute fifty-two 
feet in diameter which was opened 500 feet 
above the ground. 
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Signal Worked by Car Reduces Speed in Town 




Diagram haw cars enteTing town muff fo safe speed before they reach sfop-^ojiif-i^o light. 

Signal rcmainj^ecf itnfil eor patsts twcr switchj then after brriff^P^H it changes to green /. 

Automobiles entering either ottwa Uel- signal from red to green 4rter a 1; 



aware towns at excessive speeds are slowed 
down by a traffic signal which they operate 
themselves* The detector, connected by 
wires to the signal, is embedded in the 
right-hand lane of the highway about 200 
feet in advance of the signal, ^vhich nor- 
mally displays a red light. When a car 
passes over the detector ^ a delayed-action 
control is set in motion that changes the 

A 7 TT 

Air-Powered Machine Gun Fires 10,000 Shots a Mmute 



A WL 

_ apse of 

several seconds, this delay being equal to 
the number of seconds required for the 
vehicle to travel the 200 feet at the maxi- 
mum speed fixed for safe entrance into the 
town* Thus if he travels too fast the drivei- 
must wait for the “go*^ light w-hen ho 
reaches the signal hut if he reduces his 
speed sufficiently, the light will change 
from red to green just «s ho reaches it. 



Instead of firing its bullets with 
noisy explosions, a silent machine 
gun, invented by William B* Hale 
and Durand Beam*. js hoots with 
compressed-air power* In recent 
tests the rifle, which re^mhlcs a 
sub-machine gun, discharged 
10,000 shots a minute, reducing 
three-inch oak planks to kindling 
and tuiTiing airplane armor plate 
into steel mosquito netting. As 
firing starts* the barrel cools* in- 
stead of heating* due to use of ali- 
as the propelling power. 

Silent rifte powered by compressed 
air instead of gunpowder is shown 
at right with steel target riddled 
by bulletM cn 
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rangentint buiit on deck oi an ouf^Mircf ractnjr tmat for a demonatratian , 

How a fleet of outboard racing boatij could be converted 
into a fleet of torpedo boats for harbor protection in wartime 
was demonstrated recently at Long Beach, 

Calif. One of the little outboards wa^5 
fitted with a torpedo rack on its deck, 
from which a small dummy toipedo was 
launched with a simple coil spring. 

J( (Ob t 

Goldfish Save Work for Chemist 
by Keeping Jar Clean 

Once a research chemist spent seven 
hours a week keeping a certain glass jar 
clean, but now three goldfish, costing thirty 
cents, do the work without one penny of 
expense. The jar is used in a G^cral Elec-^ 
ti ic laboratory to keep a constant tempera- 
ture bath for measuring viscosity in plastic 
mat^jials. The inside of this jar had a tend- 



Light weight but strong, 
a metal tilting head made 
to fit all standard tripods 
permits the camera to be 
swung in a full ninety - 
degree arc from vertical 
to horizontal, holding any 
position rigidly. It is built 
to support any camera 
from the miniature type 
to a heavy five -by-seven. 



Camara im aianted for a aterp angle sAat an the tilt- 
ing head that' dtt on a standard fri'pc^ 



Outboard Boat Fitted for War 
ivith a Torpedo Sling on Deck 



ency to collect a sticky 
scum, which had to be re- 
moved by scouring once 
or twice a week, because 
it was necessary to make 
frequent observations of 
what took place in glass 
tubes inserted into the 
bath. After trying acids 
which failed to do the 
work, the chemist used 
snails, but these died 
when the temperature of 
the water rose. By chance 
he bought the three gold- 
fish and put them in the 
jar. They set to work and 
within two or three days 
the scum had dis?p- 
peared. Since then the jar 
has remained clean. The 
fish find food in the work 
they do, so it is unneces- 
sary to f^d them. 

iTiltmg Top Swings 
Camera in Arc 
of 90 Degrees 












Tapf rightf mpd<erti stock faddfe. 
Center, preparing to ship fattoftod 
stsert. Bottom, unleading baddies 
frerii small plans tissd for scouting 
and transporting rtjaipment 

BAND of renegade cattle 
was at large in the Tnovm- 
tains and the cowpunchers 
knew they had a fight on their 
hands. The wild animals were 
too valuable and too danger- 
ous to abandon and it was go- 
ing to be a tough job to cap- 
ture them. Missing foi- more 
than a year, they had been 
located by a Forest Service 
pilot who had been asked to 
scout them from the air. 
Plunging through the rocks 
and brush, wild cattle are 
faster than horses over short 
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Topj mci<l«rR riding hora* bit ttiadt */ fftft fl/timinuin comparsd Ca oid- 
Mtytm iron bit hanging an ulatt. Confer^ short dull Spurs of tod&y (in lower 
hand) campared to sharp spurs (upper handjj chain hit hangt on waltr 
Bottomj foa^iJif horae into troefr for trip to range 
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distances. A big animal 
can jump a seven-foot 
fence^ and in spite of its 
awkward appearance it 
makes amazing speed. 
Weighing close to a ton, a 
snorting charging steer 
can knock down a horse 
and kill the rider. A man 
on foot wouldnH stand a 
chance against it and 
even an experienced 
mounted cowhand needs 
a partner. The trick in 
capturing one is for two 
men to rope the animal 
so that if it charges one 
man the other can snub 
him to a halt. 

When Cid-Gods^U-^of 
the C-Bar-G ranch near 
Victorvilfe in California 
finds thS^ some of Ki^cnt- 
tle have turned wild on 
the summer mountain 
range he organizes a spe- 
cial Tonndup to bring 
them in. Modem breeds 
of cattle are inherently 
gentle but now and then 
an animal, possibly a 
throw-back by nature, 



turns wild after roaming for a few' 
months. Other cattle follow the 
renegade and soon a band of 
smart and wary animals is on the 
loose. Capturing them is an ad- 
venture in itself, then comes the 
task of gentling them, 

“If we have some tame cattle in 
the hills we lash one of the wild 
animals to a gentle one,” Godshall 
explains, “The tame animal acts 
as an anchor evei’y time the wild 
one tries to get away and by the 
time they have been driven down 
to the winter range the renegade 
has forgotten that he once acted 
like a four- legged tornado. 

“Another way to take the fight 
out of a ■wild animal is to tie It to 
a husky sapling for the night. The 
bending tree gives with each of 
hLs lunges but the far- 
ther he moves the great- 
er is the strain against 
him and by sun-up he 
has gentled himself. If 
we don^t have time for 
that remedy another 
method Is to tie a yard- 
long chain to one of the 
ankles. The chain drags 
harmlessly as long as 
the animal walks along 
calmly but as soon as he 
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starts to run the chain' 
wraps around his legs and 
hobbles him down-" 

Life on the cattle ranges 
is much the same as it was 
in the heyday of the West 
although the modern 
cowboy has been able to 
adapt many of the devel- 
opments of industry to bis 
special needs* Not every 
ranch has its own airplane 
although airplanes are 
often pressed into service, 
especially after storms 
that drift the herds away 
from their own ranges. 
Snow or rain beats out 
their trails* An observer 
in an airplane can find 
tlie cattle in a few hours 
whcj-0 it might take weeks 
of searching from the 
ground. The cattle may 
be loaded into trucks and 
trailers for the trip home* 
If they are bunched in 
rough country the cow* 
boys load their riding 
hoi'ses in the trucks and 
drive as close as they can, 
then use their horses for 
herding the cattle back to 
the ranch* 

The cowboy s horse is 



still his most valuable tool 
and a good one may be worth 
several hundred dollars. He 
uses only four or five instead 
of twice as many, as in the 
old days, because the mod- 
ern cow horse is a larger and 
stronger, more intelligent 
animal, Elach horse is trained 
in its job and does more than 
its share of the work in cut- 
ting out animals from a herd 
or in keeping a rope tight to 
hold a thrown calf on the 

(Cotlllnucd to page- l£4A) 



Topf branding hara^ on head with a painless chemreaf fo/iftron rep/oces old method O' Aof brond- 

ing iron. CenteTf i:.oushand odiusting pump mechanism of windmill at a meckanicat Wattt fi'pttemj 

left, preparing £ upper nn the range with aid of cookhouse trailer drown by car or truck. Rights 

cage used a* operating room for cattle* Its tides draw together and hold animal motionless 
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Two-Way Heater for Arvy CarTits under Seat 




Both the front and rear of the 
car can be made comfoi*table for 
winter driving with an under- 
the-seat heater now on the mar- 
ket. A powerful seven -inch fan 
draws cold, air from the floor and 
door crevices, then distributes it 
in all directions after it is heated. 
The heater can be installed in any 
car having a fore-and-aft pas- 
sageway under the front seat. 



Etrval comfort is dittributed by 
utidrT-imat heater ta occupants 
in front and rear WfCtiont of Car. 
Air it drawn fram Aoor which is 
atuaity Ih* cotdcst spat 



Conical Antenna for Television Starts Sending Pictures 








Research is developing new 
equipment, making television 
transmitting apparatus obsolete 
almost before it is put into serv- 
ice. General Electric en gineers ^ 
jjst inst^i^^Srconicar teTe- 
vision antenna at the Helderberg 
station near Schenectady^ for ex- 
perimental use in transmitting the 
Ti this winter's television 



At ri^ht rJi the Caem-tihs can^ 

icai ^rnjtf used rn exper- 
imental television ■» 

from Generat Etet. 



berjf stuf'iiiJi. The ant«nna 






the pictures on 



Silent Movie Camera Saves Time in Production of Sound Pictures 






Silent gears and motors, along with other 
iipro\'ements in Hollywood's latest mo- 
camera, will result in saving 
to forty hours in the ordinary twen- 
-four-day shooting schedule. It marks 
the end of the huge soundpro^^ 
which house the older movie 

camera noises from being recoro- 
011 the sound track. The new camera 
is being used by Twentieth -Century Fox. 
It has an improved"fihdefTind rem&te.cQU- 
for focusing and uses coated lenses for 
better light transmission. 



At left is the standard movie comero 
inclosed in it* "fcifiinp/* 

Utii/t ntiP time- Saving f noiseless one 
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Tri- Motor Speedboat Has Three Propellers 





Regarded as the first successful 
tri^motored raciitg hydroplaiiiej in 
which each of three engines oper- 
ates a separate propeller, the 
“Gray Goose III,” built for George 
C, Cannon, is so constructed as to 
reduce thB” tendency to turn on 
straightaways. Proof of its per- 
formance came when the speed- 
ster set a world's record of 92.3(>9 
miles per hour for non -super- 
charged craft, and then tied for 
second place in the 1940 Gold Cup 
races, even though one engine 
failed to function* The “Gray 
Goose’* has a novel three-point 
suspension hull with wide stabi- 
lizing fins which give forward 
support to compensate for distri- 
bution of power among three pro- 
pellers. Three standard 175- horse- 
power Lycoming racing engines operate 
with throttles so connected that preKSure 
on a single foot pedal feeds them fuel at 
the same rate, except when making a turn 
when, contrary to what might be expected, 
the outer engine is slowed down automat- 
ically. There are three individual clutches, 
the driver operating two and the mechanic 
the third. Propeller throw is eliminated 



by turning the center and starboard pro- 
pellers in a right-hand direction and the 
port screw to the left, thus making the two 
outboard propellers counterbalance each 
other. Each engine has its own separate 
starter button^ ignition switch, oil pressure 
gauge, water temperature indicator and 
tachometer on the instrument board- The 
craft weighs 3,450 pounds. 



Tht *'Gray Goose 
at i'C'ft',. o perat aSr 

SfTJPOthly Off Urt 

mobito apt wtiroighl- 
avjity beooit Kv outdr 
propelteirs revplv* in 
Opposite Jiri^ctions to 
cott/tl e a C 

Other. Botauff three 
prapellorit and riid/icr* 
Botiem, each of three 
motors can I7S 

hot ii0pa^J|^ot ot S^OQO 
fvi3ctutions per mrmrtr 
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'^HE btjy looked at the tiny, ex- 
quhsilely carved, jeweled bird, 
so small that it seemed only a 
gleaming speck on his hand. He 
nodded lo the Paris shopkeeper. 

“I’ll take it," he said, “I like 
tiny things. Sometimes I wonder 
I ' just how small things can he^ ju5;t 
how tiny a world could be made 
by human hands.'^ 

That was almost half a century 
Today the W'orld knows just 
small things can he, just how 
delicately human fingers can 
For es CharbncaUt ji'ho 
as a boy bouglit the jeweled bird 
in Paris, has collected perhaps the 
world^s stiT'angest assemblage of 
minute nian-made objects. 

Tliat a violin half the size of a 
man^s little finger can play with a 
delicate sweet tone, that bread can 
be baked in an electric oven hard- 
ly more than an inch high and ice 
frozen in an electric refrigerator 
larger, that an electric motor 
smaller than a match head can run 
or a globe of 1. 1,000,000 candle- 



Topt tiny nutdtl FtAithUn^g printing prggg* Centtr, cash rtgisttr 0/1 
jno^ rurtg i/p ehj^A a toothpick* Jeff* eJeefrre f*ftis*rator and rangE eum- 

pareif to a mafcA. Right t tiny modEt of radiat arVpJane inafar 
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power burn- — all these things 
sound so impossible that only 
through your own eyes or the lens 
of a camera can they be made real. 

Yet there are 28^000 such im- 
possibilities in Charbneau’s col- 
lection — a vase so small that it 
will not hold one drop of water, 
books which can be placed on a 
thumbnail with space left ovei% 
3,000 golden spoons which fit into 
a hazelnut shell and twenty pairs 
of dressed fleas. 

Many of the items were collect- 
ed by Charbneau during four 
trips around the world* Dealers 
throughout the world know him* 
send him their choicest miniatures. 

But Charbneau is more than a 
collector* The most astonishing 
of his items are creations of his 
own mind, creations which he has 
seen patient craftsmen bring into 
minute reality* 

One day as he sat listening to 
his wife play the piano^ he vis- 
ualized a miniature piano^ a piano 
less than an inch high, yet which 
w'ould have a complete keyboard 
and could be played — should a be- 



Top, Itft, midget sewing machine, with human 4 if teft 

illuBtrating ite Hight^ Jtiiea Charbneau with ivafy 

ingM. Bottomf pianct with thirty-six hting 

played with a toathprch in hand af ttft 
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ing with fingers tiny enough ever come 
from fairyland* 

Charbneau went to Stein way and Sons, 
asked them if they could construct such 
a piano* 

“We would like to,” they toM him. “We 
will give you ail possible cooperation— but 
it canH be done*” 

But today there is such, a piano. It is a 
model of a concert grand, accurate even to 
the casters under the legs. It can be played 
— with a toothpick. 

Four craftsmen worked for six months 
on the piano* Unbelievably skilled fin- 
gers, W'orking under powerful magnifying 
glasses, succeeded in creating this marvel 
of minute intricacy* 

Also in the collection are 20,000 wood 
screws which fit into a thimble, and ham- 
mers, saws, planes, a screwdriver, a brace 



and bit, and a pair of pliers, 
which are kept in a chest 
about the size of a match 
box* The shaft of the ham- 
mer is as long as the first 
joint of a woman^s little fin- 
ger, the head of the hammer 
less than the width of a 
child^s finger nail. 

Even a rabbit whisker was 
too large to string the bow 
of Charbneau's one and 
five- eighth- inch model of a 
Stradivarius violin* So the 
craftsman who made the 
violin strung the bow with 
hairs from his mothers head. 
The violin has the same 
number of strings as a full- 
sized instrument, and would be played in 
the same way if there were hands tiny 
enough to finger the strings. When played 
without fingering, it emits a very sweet, 
soft tone* 

Even'^thing Charbneau sees he visualizes 
in miniature-— working miniature. A cash 
register inspired him to set craftsmen to 
work building one two inches high and 
two and a half inches wide. Yet if you 
press, say the two- dollar and three- dollar 
keys, a sale of five dollars will be rung up. 
The bell rings, too. And youVe guessed it; 
there is tiny money in the draiver. 

Many other familiar items of American 
life are found in the collection. There is a 
sewing machine which sews beautifully 
with a lock stitch, yet which is so small 
a human finger would cover the treadle, 

i Contitiutd! to pa^e ISOA)- 




Topf set With ordinary cigarmtte leaning againtt tiny tetbftM hftf mipiatun 

violin that «on pliiyed^. Right, <ill« of worid'a smaituxt camwrag tifith pioiuftt it mohtf 
(toft) OrtJ aim i-otJ fright), lying on onr piece of iour-by-Gve film 
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Hay or Grain Loader Is Powered by Tractor 



To save labor during the thresh- 
ing season a South Dakota farmer 
invented a shock-loading machine 
for grain or hay. Resembling a 
common hay loader, it has a new 
tjTje o£ elevator and a reeL Grain 
shocks are tipped by the reel onto 
the elevator conveying the bun- 
dles from the ground to the rack 
wagon. The loader operates with 
a power takeoff from its tractor* 
Primarily designed for loading 
grain shocks, the machine is also 
used in the hayfield. Six-inch 
tines set in the angle -iron cross- 
bars of the elevating mechanism 
pick hay from the ground and 
keep it from rolling back. A metal 
bottom prevents leaves and bun- 
dles from dropping through the 



elevating chain. 



i/0 
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This trnctar^<iprrated mairhine built by a 5ouf/i farmer 

piehs up either grain ahocha er hay and loads the raCifr 



Radio-Controlled Target Boats Help Train Navy Bombers 






Navy bombers have a new target boat 
at which they may dive and drop bombs 
without endangering lives- Controlled by 



radio from the cabin of one of the bomb- 



ers the thirty -four-foot boat needs no 
era tor aboard. It skims along at 

miles an hour and is 
to be unsink able. It wa^ 
developed for the navy 
Chris -Craft. In wartime 
it could be used as a tor- 
pedo by loading it 
high explosives and send- 
ing it crashing into a bat- 
tleship. > 



V 



our pitotf may take the piacif 
suicide beats te btatt bat^ ^ 
tieshipSt or serye as bomb- 
ing targets for naey flyers 







Speedy Electric Saw and File Unit Will Fit on Any 



Attached to any small electric drill, from 
which it gets its power, a handy and accu- 
rate saw cuts through wood or metal in 
hard -to -get -at places where most other 
tools fail. By fitting it with a special chuck 
it will take a one -quarter- inch shank file 
and save time as a filing machine. The 
drill is held in the right hand and the saw 
unit guided with the left. Either saw or 
file works in any direction and at any an- 
gle, and is useful to electricians, plurnbers, 
carpenters and mechanics. . 
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Accurate saw or filCf paweftd jfjM' elftCrtc driUt cuts 
ta tin* in unv direct ian or ot any an ft* 
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Twip, Posts Let Plane Down 

to Easy Height for Servicing 



sure from noon to midnight. Then 
followed the development of a new 
dew meter which, according to 
Ralph J. Wirshing of the General 
M otors R esearch laboratories, has 
served to^ con sp i c i o n 

that sunshine rates second to dew 
in destructive effects on automo- 
b^e p^nj^and lacquers. 

' ^ 



To sertM'ff t-Af filanc it if hoitted by tw-n posts, wheats are re- 
traetaS, then it ia lou^red within reach af mechanic 

Instead of climbing hazardous scalfoldii:ig to serv^ 
ice airplane motors, the mechanic can lower the 
plane to a convenient height by means of a twin- 
post lift just brought out* The operation is similar 
to that of the greasing lift in the automobile service 
station. With the wheels retracted, the airplane can 
be let down nearly to the floor* The lifts are oper- 
ated either pneumatically or by 
electric motor. 

V 



Fast Army Tractor Pulls 
Five-Ton Load at Fifty 

One of tho answers to the de- 
mand for a military tractor that 
can “take it” under all sorts of 
road conditions, is a six-and-one- 
Ticilf ton, four-wheel drive vehicle 

- propelled by a seven ty- five -horse - 
power six-cylinder engine* devel- 
oped by MiimegpjiLLsr_Molino pow- 
oi’ implement company. With a 

-’five-ton loa^^Jft^tow, such as a 

- 155-mm. Howitzer, its top road 
speed is forty t5 fifty miles an 

» hour, and it can haul its burden 
up a forty-per-cent incline. Air 

J brakes are operated by foot pedal, 
and a hand brake lever enables 
the operator to brake or lock ei- 
ther rear wheel. A front roller- 
bumper twelve inches in diameter 
helps ease the way over obstruc- 
tions and across ditches. In tests 
the tractor smashed a path through 
a grove of trees up to three inches 
thick. It has a forty-inch fording 
depth and can tilt sidewise to fifty- 
eight degrees without toppling* 



, 00 ^ . 

Dew KAVealed as Spoiler 

of Auto Body Finish 



' \ ' For many years sunshine has 
■been believed to be the main cause 
V, of the tarnishing of auto body fin- 
' 'Wishes, but evidence gathered re- 
cently indicates that some mys- 
- '^terious action of dew is to blame, 
'Dew was first suspected when 
*inves ligations showed that the 
worst paint “failures” occurred 
during months of least sunshine, 
' * and that exposure from midnight 
to noon when dew was present 
showed more failure than expo- 
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Rvggmti army tractor can O'Vfr terriun or hoep 
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Q uick to adopt machines and 
methods with which products 
may be improved and sold, Amer- 
ican industry is turning more and 
more to photography. Indeed, 
some large companies use more 
motion-picture film in a year than 
is required in the making of a 
Hollywood ^'super*colossal” epic. 

Yet not one foot of the indus- 
trial film may have the slightest 
“box-office” appeal. Instead, it is 
employed by engineers as a valu- 
able aid in creating a better auto- 
mobile, a faster locomotive, a more 
economical refrigerator or a new 
lightweight steel possessing un- 
usual qualities. 

The automotive industry, for 
instance, finds the camera has in- 
numerable uses: from aerial pho- 
tographs of manufacturing plants 
to microscopic sections showing 
the molecular structure of steel. 



Topf photogriiphins moving grars with Jitrobtucppic iltts- 
minati'an. Ci^nterf iitta^hing tights so eoch u>i7/ 

of tight itcfoits photagraphie platr f bat^ 
(rt t*Jft of PtytTJoUth riding tfualitiea^ Note irregular 
tifi^ of whert tight indieoting opring ectien 
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ToPi 4^ giant eifuipment used in industry. Centsr, or- 

rnjif t^r studying fuel combustion in one-cylindtr 
tneinc by usine higb-speed rajnera. SotCom, mounting sec- 
tion of tnlargement cm plywood in making photo muj-a/ 



from beautiful advertising illus- 
Irations to thousands of prosaic 
but important rooord pictures of 
small parts^ from hundreds of 
''story-telling'’ newspaper shots 
to iuiLricate laboratory pictures of 
the interior of engine combustion 
chambers. 

Still pictureSf mo vies, photo- 
micrographs, even ‘^'television” 
apparatus, all are playing a part 
in assisting the devciopment of 
important mechanical improve- 
ments in the automobile. 

In the metallurgical iataoi atory 
of the Chevrolet forge plant, pol- 
ished steel samples are studied 
and photographed under a pow- 
erful microscope in order to keep 
a constant check on the structure 
and quality of steel from which 
crankshafts and other parts are 
made. Through their photograph- 
ic libraries, metallurgists keep a 
year-to-year record of dilTerent 
grades of metal, showing their 
fatigue capacities resulting from 
various kinds of processing. 

In combination witii the micro- 
scope or other instruments, the 
camera permits the auto maker to 
study accurately many parts of 
the car not possible to observe 
with the human eye. Fast -action 
cameras click thousands of times 
before the manufacturer Ls ready 
to present a new steering-post 
gear shift or a new transmission. 

Special acoustics studies of the 
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J.eft, ph^tifgritpfier holds mininivtc eam^fo (n firant ot 
giant camvro to sham rang^ in sixes of ccrmfr-as used iir 
Mndustry. Hightt maititig high-speed maUic of eronit- 
shaft ill mo^mn on 6aJancrnj^ machine 



nature of sound waves inside the automo- 
bile, such as those made by Plymouth to 
improve the riding qualities, are made 
with the oscillograph — a cathode -ray tube 
similar to those used in television, which 
records for the movie camera actual pic- 
tures of sound waves in motion. Study of 
these films enables engineers to select 
proper soundproofing materials* 

One of the newest branches of photogra- 
phy, natural color, is being utilized exten- 
sively by the automotive industry* Chev- 



rolet recently presented its product to its 
field force through one of the largest series 
of natural-color film slides ever made* 
Fast-lens miniature cameras, like those 
employed by advanced amateurs, are often 
used to make “candid’^ pictures of sales 
meetings* Copies of engineering drawings 
are made on one of the largest cameras in 
the world — a camera so big that the oper- 
ators actually load films and even develop 
them while standing within the body of 

(Continued to page 137A^ 





/Vi/ U. 





t As 
losod 



vff strychnine 
rect impaired 
result of re- 
cord P. Seitz, _ 
ma, and DrC"" 
: Long Island^ 
altitudes lack 
^ ‘blind area* 



Fish Locked in Landing Net 

Is Easy to Haul from Water 



Figh can’t get away when if is teffueert futo ^rts o/ 

m<faf landing net fhaf nsemfrl^s tuTP hinged windoar screrrts 

Landing fish, in a boat is simplified with a metal 
net in two parts that closes around the catch for 
hoisting it over the side and removing the hook. 
Two pieces of wire netting, each a yard square^ are 
stretched over frames of one -ha If- inch metal pipe. 
The net hangs at the side of the boat just 
clear of the water until a fish is htioked. 

Then it is opened and lowered into the 
water with the line passing through it. 
the fish is brought into the net it is c 
and the prize cannot escape. 
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Drops in Altitude Pilots^ 

Found Aid to Vu iion 

drops put In them eyes to correct 
vision at high altitudes^ as a result of 
search reported by Dr. Clifford P. 
jif the University of Alabama, and 
Charles M. Rosenthal, of the 
College of Medicine. At high 
of oxygen causes a widened 
in the field of vision, making it difficult for 
the pilot to watch the numerous instru- 
ments and other objects jie must keep in 

m 



sight constantly. The doctors made 
tests with a subject seated within 
a low-pressure chamber capable 
of duplicating conditions found at 
a 17,500-foot altitude. As the 
characteristic broadening of the 
blind area was noted, they put 
three drops of strychnine in one 
eye of their subject and plain wa- 
ter in the other, with the result 
that the blind area became small- 
er in the eye treated with the 
strychnine drops. 






Plane or Car Brake Tested 
by Hand-Operated Gauge 

Quick tests of the brakes on 
airplane wheels, dual-wheeled 
trucks and automobiles can be 
made with a simple, hand-operat- 
ed gauge just invented. It consists 
of two steel grips which fit around 
top and bottom of the tire, one at- 
tached to a steel lever and the 
other to a pressure gauge which is 
attached to the lever. With the 
vehicle on jacks and the brakes 
set, pressure is applied by hand to 
the lever. At the point where the 
wheel starts turning, the gauge is 
read; similar readings of the other 
wheels are then taken, and the 
brakes are adjusted until all are 
equalized. All four wheels of a car 
can be tested in three minutes. 



Pretsure 

and 



is applied fe hand Itvtr with brakta aetf 
gavgg it ftad utbggl bagiitg la slip 
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Huge Diesel'Electric Tugs Attend Fleet at Sea 




Beiow if tfiit 
aea. string («(? “Afaef- 
4frt(; of fhrrt- 
U. S. Afai^y fu|;s re- 
cently commissioned. 
With 3^00 hor^v^ 
power woflable from 
fout rrla^n Diesel en- 
gines, this potoerful 
tender cqp* hnnJfe n 
h^ttltship: each 
t Welt^v-^cylindET cn~ 
ginc h f/r- 

roctty to a 
uKrft j^enfrator. At 
left is the tittmgoting 
hridgo. lister sAipf 
ant the **Seminole" 
and ^^^CheTohee*’ 
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Three powejfui Diesel -electric 
tugSj largest of their kind^ have 
been commissioned as floating 
service stations for the U, S, Navy. 

The “Navajo,” “Seminole” and 
“Cherokee” are 205 feet long over“ ^ 
all, each of them powered by four^ ^ 
main Diesel engines totaling 3,S00 j 
horsepower, and so capable 
handling the greatest dread- 
naughts in harbor maneuvers or 
at sea. To each of the four 
engines a 600-kilowatt generator . 
is directly connected* "tTre iJieseis"*^ 
are twelve- cylinder, two-cycle 
types* The boat can be operated " 
from full speed ahead to full speed astern 
by one hand wheel on the motor panel, or 
by the pedestal c<^rolip tl^^ pilot house* 



Its extreme flexibility of drive permits op- 
eration at betlei’ than half speed by only 
one main engine at little above idlingspeed* 



Stock Car Made into Speedster with Body of Sheet Metal 




Thit it how his 1931 stoch model ear loohs after the 
owner gaOe it a tivW streamline body of sheet rketal 
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Using the chassis of a 1931 model auto- 
mobile, one owner fashioned a new body 
along the lines of a speedster, without mak- 
ing any mechanical changes in the car. 
Strap iron of various sizes was welded to 
forni the skeleton for the body, over which 
twenty -gauge sheet metal was riveted fo]’ 
covering. The ear is forty-eight inches 
high at the w'mdshield, measures nineteen 
feet from bumper to bumper, and carries 
fottr passpngers. 
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<u now ine crew 
its task of flying a great 
engined Clipper across the At- 
lantic on regular schedule, lets 
assume we arc aboard one of the 
big air liners* bound for Europe 
at 150 miles an hour. 

Climbing from our quarters on 
the passenger deck, wc find the 
entire upper deck of the 82,50{)- 
pound ship devoted exclusively 
to the crew's working quarters. 

Its space equal to that of the 
whole passenger compartment on a stand- 
ard Amei'ican land transport plane* this 
deck houses the pilot^s compartment for 
the two pilots constantly on duty; the nav- 
igator's post; a complete radio station: a 



CiP'cJe, siant CUf^ptr roars niHay on a ertHS-Atiantic trip. Upptt 
n&VfBtitinil officer Ijigtrp'rtf Ciipp^r's posilroFi. Lou-'cr rifhf. 
eaSfrnccr nf his sfofion /rOm uJ^rcA Ac cantro/s complete mccAan- 
fCff/ rCfufoY^iOa 0/ /aol. s^ttirig and adjustment af throt- 

ptoptiitrSf etc. One mJfriimcnf *Aati;s tcmpcr«lurC read- 
ings at forty-one different engine and aircraft paints 



post for the engineering officer, and the 
captain's office. That “captain's office" item 
makes this airplane closely akin to an ocean 
liner — and that, in its organisation, is what 
it is, an ocet^n liner of the air. 
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Forward on this upper deck, 
just aft and above the bow com- 
partment which contains the 
craft’s extensive marine gear, is 
the pilot’s post, where at 
two pilots — often three — are on 
duty at all times. The third pilot, 
of course, is the important 
saving device known as the au- 
tomatic gyroscopic pilot. Th^ 
human pilots may be any two 
the five qualified ocean pilots 
carried on transatlantic flights. 
These include the captain, 
first officer and usually ihrce^ 
junior flight officers. 

Elssenlially the captain is mas- 
ter of the aircraft. His position 
and his duties are comjjarable to 
those of the captain of the largest 
ocean liners. It is his responsi- 
bility to be available any time 
during flight at a momenfs no- 

Fighta art' 

threugh Catafalk ih ^ wing.^ BvloW, 
g<Mrai view of flig^ deck uiit/t of^ 
Feerx at thoir xlations 
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Ucc, if he is needed. He is quollficd to take 
over any post on the Clipper and he holds 
the highest ranking available to a eom- 
mereial pilot oiij^vhere in the world — that 
of Master of Ocean Flying Boats. Actually^ 
in flight, the captain is in the left-hand 
pilot's seat during lakeofT and landing, 
though he may delegate the actual flying 
job at this time to his first ofTicer, who sits 
on the iHght-hand side. Thereafter, during 
flight, the captain takes his regular trick 
at the wheel. 

The captain, spends much of the reniain- 
ing time while the ship is in flight review- 
ing navigation, consul ling wdlh his officers 
on the progress and condition of tlie flight 
and correlating the work of the vai ious 
fleers on duty so that the maximum effi- 
ciency of the aircraft may be utilized, the 
flight conducted in accordance with the 
most rigid regal'd to safety, and so that he 
may keep himself fully infomied at all 
times about every phase of the operation. 

About forty per cent of the captain’s time 
is iipent on the main deck with the passen- 
gers, for in addition to being the technical 
master of the aircraft, he also is its chief 
diplomatic officer and social leader. 

Whether or not the captain is in attend- 
ance, the flight d<2ck, of counse, is a scene 
of continuous activity. Perhaps the busiest 
man there is the flight officer assigned to 
navigatioTi* This may he any one of the 
four pilot officers under the captain, All 
these officers rotate at the tasks of naviga- 

Tap^ gfaiM-^nciotid itirrtt in top oi 
full visibility to gti ifCatin^s on CefeJimt ibudiCj. 
Qircis, Tsporting f nfine condition to cn.gmecr hy 
fphoirte from in urins. Wt, pilot ofR* 

e«Tf at Right, uxing rodio dirsttion ^nd^«r 
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tion and piloting. The navigator^s primary 
job, of course, is to guide the aircraft on 
its course and keep constant and minute 
track of its position. At his command are 
several methods of accomplishing this, all 
of which he uses separately or in combi- 
nation. These methods include determi- 
nation of position by dead reckoning — ‘that 
is, by presuming position on the basis of 
elapsed lime at a known constant air speed 
and course, and estimated, but carefully 
checked, wind speed and direction; by ce- 
lestial observation, taking cross bearings 
on sun, stars and moon; or by radio bear- 
ings taken on radio stations, the positions 






Ci'rtfte, operator at kis post, inhicft is d t-ompiete 

broadvastirig Ctnd receiving station- Center, paSStn~ 
gets going aboard r Tbia giues you an idea at the 
CliptreT'a sizt^ ail tfi« comforts of homel- 

and perhaps ir few mare— are offered passengers 

* <if which are knowm, such as ground radio 
stations or snips at sea. There are many 
combinations of these three basic methods 
w'hich aid in the solution of the problem, 
A single bearing by radio may be combined 
with a single celestial observation, A dead 
reckoning estimation of latitude may be 
crossed with a celestial observation of 
longitude and so on. All these observa- 
tions, along w^ith many hundreds of the 
notations and calculations which assist in 
determining the final answerj are entered 
on the navigators ocean chart, forming a 

^ {Continued to ]mge 14lA> 
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Wind hlachine T ests Cars 
for Stability on the Highway 



Cars are drtvmn pttst tfii-v btt ^*11 ort fA* praifing^ ground traiJk Eifhrle driv- 
ers and cbstt-vfft twitch the effect a/ the side EidnJ 



would also fit into nation- 
al defense plans as a met- 
al for high-grade motor 
bearings, or, alloyed with 
aluminum and magnesi- 
um, for aii’craft construc- 
tion, The photographic 
industry may use less sil- 
ver in the future, due 
partly to the growing 
popularity of color films 
and partly to the recovery 
of hitherto wasted silver 
in the development of 
films and pi’ints. One 
promising field for large- 
scale use of silver, how- 
ever, is in disinfecting 
city water* One part of 
silver in ten to twenty . * 
million parts of water will\^ 
render even heavily in- 
fected water safe for hu-^ 
man consumption* The A 
cost would he small ^ 

>< 

Hand Tool to Benci 



Metal Saves Cost 
of Die Making . 






What happens when a fifty-mi le-an-hour blast of wind 
hits a speeding automobile from the side? To test the sta- 
bility of new cars under varying wind conditions^ a power- 
ful motor was set up on the Ford t^t tiack at Dearborn, 
Mich* A four-blade, fourteen-foot propeHer spins at vari- 



ous angles, fanning the test track with 
breezes up to fifty miles an hour, while 
engineers drive cars past the big fan, 

A {0 2 ^ 






Where a small number^^ 
of parts are to be shapet^^ 
the cost of making form^ 
ing dies can be eliminated 
entirely by using a hand-^ 
bending tool just intrtft 3 
duced. It will duplicate . 
shapes accurately, bend 
ing round, square or 
rods, tubes, wire and 
stock. Parts to be 
can be cut to the exact 
^en^h b^ove^ form in& ^ 

Ob. ^0 



Silver May Take the Place of Tin 
If Wartime Shortage Occurs 



If war should cut off overseas sources of 
tin, silver might be used as a substitute* 
Silver-lmed food cans, for example, could 
replace tin cans. A sheet- steel base plated 
with copper and then with silver only 
one-millionth of an inch thick has pro- 
duced a superior food container* Silver 



Turning a. wire with the hand bending fqof, wAicA 
dees tnony farming jobs simply without reijuiring diet 
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Lath and Concrete 



Concrete and steel construe Iron of small 
homes at low cost has been achieved by 
the use of light steel channels to support 
metal lath on which cement mortar and 
plaster are laid to form the walls. A typ^ 
ical metal -lath house at Sheboygan, Wis.* 
measuring twenty- throe foot by thirty, 
included only $13*75 worth of lumber- It is 
fireproof, and highly resistant to wind- 
storm, lightning, earthquake and vermin 
attacks. Outer walls, two inches thick, 
were made by troweling cement mortar on 
both sides of a screen of metal lath sup- 
ported by rod-like steel 
channeLs, A similar screen 
suppoiiis the room plas- 
tering, and mineral-wool 
blankets fill the space be- 
tween outer and room 
w'alls. Expanded steel 

by spreading nearly three 
inches of stiff concrete 



Abovm^ applying pzbs^^ ^4d 

forming partition. Left, 
metal of fluftr waif, stip^ 

ported hy tight ittet ehanpelMf 
ready to rereive cisniE’nf mart at 



over n 

The surface was troweled XilJCTl BH 
smooth to take linoleum, 
and the roof slab was 
formed like the floor. 

Partitions two inches thick were fonned 
like the outer wall slab, with moi-tar on 
both sides of metal lath* A skeleton of 
steel angles so light that hoisting apparatus 



was not necessary supports the house, the 
frame being bolted together and anchored 
to the foundatio'n, which is no thicker than' 
that required for a frame house. '* 



Light-Beam ‘Sight’ for Revolver Spots Target in the Dark"' 1" 

To help policemen protect themselves the dark, a spotlight for attachment to 
while tracking down arj jned criminals in service revolver has been introduced. 

^ eliminates the awkward method 
. A carrying a gun in one hand and’^ 
IV flashlight in the other, in areas too ^ 

dark for use of the gun sights', -i i 
^ Weighing but seven ounces, the"^^ 

light-beam device fits on the 

. \ barrel, with which it is“l’ 

\ aligned so when the light is thrown 

^ 3 object the bullet automat- 

^ ically would strike within the area ^ 
V. / lighted. Thus when the policeman 5 

j / tsfspots his quarry with the light, his ^ 

gun is trained on the target. ^ ^ j 

Vl Fitting tight -beam **aight** over ^ 

itarrei of paiicemnn'e revplaer, 

' j ^ ^ Cun ij oimed in direction 

ae btom «o bufiet utiH strike 
r . i O uirtAin spotlight circle 



DECEMBER, 1940 

\ 






, -aj.; ’ 



871 




Roof tpray f up|»r whi^h fceeps hOfiMit 

temperature might to ftftttn degrmes bmloui 
outridm It aulamaticatty turite^ im (uhen 
eun mxpantit gas in contrat tube, 
irtttaiiing thowmr «tall. B«fau?r oir circv~ 
latmM bvtwten strips o/ metal atUnrnf^ 

front mirror* Some of them are 
illuminated by fluorescent tubes 
on each side^ on others the light* 
ing is from behind the side mir- 
rors, the light shining through 
clear windows in the mirror sur- 
of the cahinets have 
hinged "Shelves that swing out 
from behind the main mirror pan- 
el. Bathroom doors are being 
equipped with buttons on the in- 
terior knob that lock the door un- 
til the interior knob has been 



matei^Jals and new convenijences 
are making modem homes vastlj.' dif- 
ferent from old-fashioned houses. But you 
don’t need to build a new house to benefit 
by the improvements because m^y of 
them are available as built-in units, Tready 



turned again. 

Bathroom scales, hinged to the wall, fold 
back into the wfall when not in use* Metal 
shower cabinets that are leakproof and in- 
expensive are available as units for instal- 
lation in a corner. There are also clothes 
hampers and shoe-shine cabinets in metal 



for installation in a wall. 

The newest bathroom cabmets have 
swinging side mirrors flanking the main 



872 



Q I 







units built into a wall. 

For the kitchen, metal shelf cabinets are 
Replacing wooden shelves and closets. These 
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Abni/Hf fan clips 
lafing stack. Ctack, 
tricity £€ncrated by thermopile: in 
heat of Mtooe^s pitot tleht^ Setbacks 
give each raaffl f center i an opon cor- 
ner. Air conditioner f below i fans 
air thraugh radiator containing hot 
or ice Water 

built-in fixturei^ may b(? placed 
under worktables pnd drain 
boards or attached to the 
wallSi Even matchboxes are 
built in today, with only the 
front of the box appearing as 
an opening in the walk Over- 
head lights and overhead ven- 
t Hating fans are built into the 
ceilings, flush w^ith the sur- 
face, and the newest 
fan is a little one, with a 
horsepower motor and fitted 
with prongs of spring wire 
that hold it rigidly in place 
when it is forced up into a 
ventilating stack above a 
stove* Required by many 
building ordinances, these 
stacks are of little value un- 
less some positive source of 
wind is furnished. Such a fan 
sweeps kitchen odors out of 
the house instead of allowing 
them to drift through the oth- 
er rooms- 

Sets of metal trays that are 
made to fit into a kitchen 
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ffothrosfn cabint:t ttopJ Adjf lid^ mirrorir 
Usbttd fr-om back. Cvjrtter, drap^t hang 
fram kriahf oH woti instead of rads. Rig hit 
tank for tafittiins small amounts abater 

coolev closet are supported on one 
nietal rod that has an oil trap at 
the top and bottom to prevent ants 
and other inisects from reaching 
food stored on the shelves, Poi'l- 
able water softeners are available 
for attaching to the water supply 
when needed. Some cooking 
ranges have glass windows in the 
oven for inspection of roasts and 
cakes without opening the door. 
A gadget not yet on the market is 
an electric clock for gas stoves 
that obtains its electricity from 



1 ■ ■ , 

the stoVe^s pilot BameT A 
thermopile kept hot by 
the pilot' flame generates 
a constant %w of eleqtric 
' current* Ihaifn tiirji op- 
erates the electric clock. 

Package compartments 
and milk receptacles that 
pierce an exterior wall 
come as units ready for 
installation and are theft- 
proofi The exterior door 
locks automatically as 
soon as a package or bot- 
tle is placed inside and 
the door is closed » staying 
locked until the interior 
door is opened and the 
contents removed. Built- 
in steel or wooden ironing 
boards that swing out 
from wall cabinets have 
been improved by adjust- 
ments that permit them to 
bo raised or lowered. 
Ironing can be done now 
while sitting down, Tlie 
boards may be swung to 
one side and the cabinets 
have dryer racks that 
swing out from the wall. 

The latest type of door 
chime is motor- driven in- 
stead of being operated 
magnetically. It plays 
eight notes when the front 
doorbell switch is pressed^ 
a low note for the rear 
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^door^ and a mgh note for the side 
'Tp3bor, Some of the smaller chime 
j sets may be recessed into the wall. ^ 
^ forms around -■ 

the bricks are laid also con- 
Vtain ^^eet -metal ducts that drcu';^ . ' 
H^te heat from the double- walled 
^firebox to other parts of the room 
.or to adjoining rooms. A ^*log- 
2 lighter” gas jet installed in a di'e- 
^ place may be turned on and off 
A will and may be used instead of< 
^kindlmg to start larger pieces t 
^burning* Fireplacje^apajJsi-ex^igens 
fcQof flexible metal mesh that hang 
\ like curtains from a rod above the 
J fii'eplace opening take up no roonV 
V and may be drawn together tOk 
\ close the firej or pushed out of th^^ 
5 way at each side. The newest type^ 
j of gas heater contains a closely 
wound coil of metal ribbon heated 
by the flame and which, according 
to claims, gives off no injurious 



Insulation against heat and cold 
us,'^ to be expensive, but new ma- 
terials and new ways to use old 
m^erials are bringing costs down. 
One building paper is heavily 
coated on each side with alumi- 
num paint as shields to keep sum- 

, i {Continued to pape 144A) 



( jes fjf at^r ( top) urea coiled mtiai'Tibban 
4i£ Centej-, jouwd'iiconormcai 

4irch^d r<^Pf desifiTtw rnodet af cior/n- 

ntinff ppof which can bt built wiTR' filitr 
far nof mtich mdre than 
Right, electric^ Cabinet 

■■ jT'* ' * '■ T 
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Desks Have Sliding Baskets 
and Revolving Trays 



- V 3 ^ ^ 

tain well-known principieSp Mere trans- 
parency, however, is not enough, as can be 
seeB by examining a piece of glass. Though 
light passes through it freely, glass is quite 
visible "because it changes the speed airid 
direction ^f light rays; yet a sheet of glass 
ordinarily is much less conspicuous than a 
similar sheet of opaque material. Some ex-^ 
perts sa^ that if an airplane were made of 
a glasslike substance, such as transparent 
plastic, it would be very difficult to see in 
the daytime except at low altitudes, even 
though the engine and many other parts 
wdlild require metal. Giving all surfaces a 
mirrorlike finish, so they w'ould reflect lots 
of light and appear bright as the sky, 
would have a somewhat similar effect, A 
different factor is involved in seeing planes 
against the dark background of the night 
sky, when groimd observers depend on 
light reflected back from searchlight beams. 
If the lower surfaces of the fuselage and 
wings are painted with a flat black 
most of the light will be absorbed, 



scar^^ any reflected back to the 



Pocket Gauge Checks 

of Automobile Wheels 



Vpt>*t dttk fun dixapptoring tray far cUpti athttt 
f tauier detk faptiir*« a sliding McastabttAhmt 



Built-in wastebaskets and 
trays offer extra conveniences in 
desks just brought out. The wastebasket, 
matching the desk, slides on runner < 
disappears beneath the center of the 
where paper can be pitched out of si 
It is emptied by pulling forward and lifting. 
The rotating tray of another desk is hidden 
in a panel of what appears to be a top 
drawer. By revolving it, various recepta^, 
cles for pins, clips, cigar ashes, elc., are 
brought fowarj 



Wheel alignments can be checked 
ly and easily with a portable gauge 
enough to fit in the garage man's pocket 
It can be used to determine camber, caster, 
toe-in and rear -axle conditions without 
•the use of racks or turntables, to test 



evoivin*v . , , . , , 

office twisted frame or body, or it can 



Warplanes Made Difficult to See 
in Day and Night Sky 



Assertions from Europe that VjaUle 
planes have been painted with a secret 
varnish making them invisible may be 
merely an excuse for poor marksman.shifK ^ 
of the defenders. Complete invisibilily Ls’ 
impossible although an aiiplane may be 
rendered less conspicuousrby applying cer- 

tu 1 '- C€ c 

V3(5 V X' 
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Testing a far wheel with the ftlignment gauge, whifh 
im small m pflcfctC 



Dive Bomber Adds Fire Power to Carrier 







Offensive power greater 
than that possible hereto- 
fore wHl be provided for 
United States aircraft 
carriers with the com- 
pletion of an all-metal 
dive bomber, known as 
XSB2C-1, built by Cur- 
tiss- Wright coiporatio^ 
Of low-'i^hg 



and powered by a 1,700- 
horsepower, double-row 
Wright Cyclone engine of 
fourteen cylinders, the 
warplane carries large 
bomb loads at high speed 
over long distances from 
its base, and is equipped 
with formidable machine 
guns that give it unusual- 
ly heavy fire power for 
aircraft of its type. 



Df^tigntd fttr u«# cn mr- 
ptant carricrAj tAir 
bomber mountw machine 
gvQM of unuMuolly heavy 
fir* power for cueA a 
pianm, and Carrita targe 
load of bomba. It ia ca^ 
pabla of making extra 



long flights from ahip 



f 









Golf-Club 



e 



.its Left-Hand Swing 



use right-thand 
fsK clubs sometimes must take a left-hand 
^?i»swing at the ball sliould it come fo 



ufo at left ^-fiour how Jaft-hand 

tmtfrptncy shflCi. Rigbtf 



near a tree or other hazard. To save car- 
rying a left-hand club for such situations, 
an aluminum shell that reverses the strik- 
ing face of a right-hand 
club is now available. It 
snaps over the back of the 
club head, fitting most of 
the popular models of No, 
3 iron and many No. 2 
irons. Weighing about 
four ounces, it can be car- 
ried conveniently in the 
ball pocket of the golf 
bag. Its broad, flat sole 
helps guard against dig- 
ging In, and distances up 
to 125 yards have been 
made with it. No holes or 
attachments are needed 
for fastening the shell to 



0 ^? { 



club head. 
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Top, hand-trtating Charred 

right, dusting utith compressmd air. Sti«Wp 
pt^SS ttais paper in transparent 



T TISTQRY is as safe as man can make it in the 
^ ' air-conditioned, lightproof Archives Build* 
ing at Washington, where Uncle Sam files away 
precious documents for safekeeping forever, 
When papers first arrive there they are fumigat- 
ed in steel tanks: air is evacuated^ then ethylene 
oxide and carbon-dioxide gas enter to kill all 
insects, mold and fungi. Next, dust is blown 
from the documents with a compressed-air gun 
and caught in dust collectors. The jjapers^^e 
flattened by hand, subjected to moist air and*" 
then ironed on an ordinary mangle or ironing 
machine to remove all wrinkles and folds. The 
documents are then ready to be “laminated,-^ 
sandwiched in between sheets of transparent 
cellulose acetate and sealed away from air for 
all time. The ^‘sandwich^^ is placed between two 
highly polished metal plates and submitted to 
pressure in a hydraulic press, the heat and pres- 
sure "^melting" the thin acetate sheets into the 
pores of the paper and making them adhere to 
each other. After this pressure treatment the 
paper is thinner and takes up less room than it 
did originally, a big advantage when storing 
away billions of papers in the national archives. 
The historical paper and the cellulose acetate 
wrapper come from the polished metal plates as 
a single sheet. The danger of decay or insect 
attack is minimized, and aging tests indicate 
this laminating process makes the historical 
record as permanent as it is possible to make 
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for KEEPS 



Jtightf ironing ou'f 
Htnfifrr pcfP^r tealed be- 
tween criivtosm 
sh^ts^ Bottom^ fiitnigat^ 
ine a?b#Tti fi(»# 

msFctc and' fungi 



any paper record. TFie 
paper can be written on 
with ink, and the writ- 
ing later washed off. 

The document files are 
kept at a constant tem- 
perature and are fire- 
prooft An elaborate de- 
tection system warns w^ben an unauthor- 
ized person entei^ the filing room and even 
tells which drawer has been tampered with- 
The $12,000,000 Archives Building is really 
one cube within another^ iLs inner cube a 
concrete storage vault* The archives filed 
there, open to anyone with legitimate re- 
search projects, include not only govern- 
ment documents but a vast amount of ma- 
terial covering the history of America* 
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of the tub. The hard- rubber surface pro- 
vides a watertight seal, and the resiliency 
of the sponge- rubber backing yields read-^ 
ily to seasonal changes without breakmg,'>il 



Birds Kept from Roosting 
on Edges of Roof 



Heavy Sulphur May Help Solve J 
Secrets of Life 

Heavy sulphur^ which weighs one-sev^^" 
^nteenth more than the ordinary one-cent-^^ 
an -ounce variety but costs $1,500 an ounce* ^ 
may help to solve the questions of sulphur 
role in the chemistry of life. Sulphur 
the heavy element^ has been produced 
Columbia University by a chemical -meth- 
od adaptable to qiTantity production, and 
at Cornell experiments are being made in 
the metabolism of sulphur. By using the^ 
heavy atoms, the sulphur can be ‘"tagged”^ 
iat the beginning of an experiment^ tr acedia 
through the chemical reactions in metab^ 
olism, then Identified in the end product^ 
by mass speclrographic analysis. ^ 



^ Sharp spikes made of stainitiS stffi or^ inttaited 
in ten-loot strips roof ed^es 

Birds can be kept from gathering on roof ^ 
edges and cornices of buildings by installs ^ 
,ing strips of shaip spikes. These rustproof 
•prongs of stainless steel, set in aluminum, 
are offered in strips ten feet long and can 
be set wherever birds habitually roosl. ^ 
The spikes are spaced an inch apart andV 
point in three directions. 



^Spark Safety Phone for Mine 
Has Parts Sealed Inside 



Ruboer Molding for the Bathtub 
Bends to Fit Curves _ 

Made of sponge rubber, with a facing of 
iiard rubber that hot w'alei' and soap dp^ 
not affect, molding now available for use 
on bathtubs can be stretched, compressed 
and bent easily to conform to the contoui* 



There is no ehanOe far sparks from this telephone to 
ignite gasea jr a mine ^iRce off pnrfa arv inctoned 



Electric sparks from the telephone, which 
‘ sometimes cause fires or explosions in 
j mines, are eliminated by a new-type In- 
^ strument. All parts of the phone are ses^^ 
% curely encased to prevent the escape of 
i^spfu’ks from the bell or other connections 
that might ignite gases in the air. ^ 



CPaint that kills typhoid-fever germs nine 
weeks after a wall is painted and stops the , 
growth of mold and yeasts in damp atmos- 4 ^ 
pheres has been developed by adding ehlo- 
line or iodine to the oils used in the paint 



liubbef molding ta provide teat bttu>e*n bathtub and 
wait does not loosen or break mith seasonal changes 



880 





I.c/f^ tTune piacing section 
of cottcrtit jftiy undtr go- 
ing c onst ruction; note 
Openingt in tidet to tiouf 
down r imdl smiti- 

ment fo Amfr. Diafrqm, 
£«nfer, action of 

current along there in vi- 
cinity of jetty busit uiitfi 
openinge becoming pro- 
grcteivtly larger toward 
the tap. Bottom, looking 
^oLErn Off jFoff^ to it* how 
C0itc>^t« or* Joined 

together 



Water dasfiing along the 'shore is n>ad(.» 
to deposit sand and other sed^ent to form^ 
public beaches by slowing it^pare withs^ 
Jetties built of precast concrete sections ^ 
that leave openings for the wavea to pass., 
tlirough. According to Sydne^JVi. Wood^.J. 
consulting engineer, who eloped the 
idea, “open faced” or permeable Jetties noj 
only protect the shore, like the ordinary 
solid kind, but also prev^ent the scourii^^ 
action of waves and currents which somt^ 
times carry away the sand instead of ah 
lowing it to gathei\ Therefore the bottom 
is free from dangerous holes often found 
where jetties pennit a turbulent backwash. 
Openings in the new-type jetties may be 
regulated to fit the current and other local 
conditions so the velocity of the water may 
be lowered enough to permit the sand it 
carries to sink to the bottom. 
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Army Wants New Machine Gun 
Air Cooled, Lightweight 



Inventors have been invited by the Unit- 
ed States army’s ordnance department to 
develop a light machine gun before Octo- 
ber* 1941, when tests will begin. In general, 
the gun must not weigh more than twenty- 
two pounds nor be more than thirty- eight 
inches over-all; mounted on its tripod it 
should not exceed eighteen inches in 
height. Air cooling is one requirement, and 
the barrel must be capable of being un- 
screwed from the front so a new barrel 
can be put on in a few seconds. It is to be 



lion is to be fed in from the left side, in 
metal-link belts, the cloth-web belts and 
box-maga:^me and clip feeds being consid- 
ered unsatisfactory. Although there are 
other specifications, a gun that meets these 
requirements, and can stand rough usage 



Ml*. , 

Permentte S<vfii>n 



Ncn Shone Line 
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Ln.i:fELi.un;{ rertiftabLux^ 
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bored and chambered for the standard 



under field conditions is said to have a 



.SO-caliber army cartridge, and heavy 
enough to fire 300 to 350 shots a minute for 
five ^inutes without stopping. Ammuni- 

' Ibid ^ ^ ^ 



good chance of competing with the best 
weapons offered for adoption by the army 
as the standard type. 
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B>' Guy C, Hickok 

Program Director, International Divi^inn 
^Tationnl B road cAtt in ^ CoTniinnj^ 

\ HUSH fillls over the great chamber as 
’* the President starts speaking before 
congress. His message is an important one+ 
senators and representatives are out en 
masse and there's not a vacancy in the 
press section or spectator's gallery. 

Before him is a battei'y of microphones 
carrying the speech into millioris of homes. 
The world is iLalcning, loo, for in a corner 
of NBC's New York oflices a handful of 
men hover over a teletypewriter with one 
eye on the clock and the other on the keys. 
Paragraph by paragraph the text is ripped 
from the clucking machine and carbons 
handed to linguists for translation into 
Italian, German, French, Spanish and 
Portuguese. 

Three men rush the speech into Italian* 
Every second counts* It’.s just after 2 
o'clock and the daily Italian hour (received 



/mparjunl Afiirs staries are caOerecl by speefai-nfent^ 
men ftap} Ufhase buitmtina travel around the urorid. 
Bottatn, hnitdtfiB SS/tGO-watt shorf-waVe transmitter 
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WAVE 



in Italy between 7;00 and 
8:00 p.ni.) of NB0s Sihort- 
wave service is on the air* 

They work at lightning 
speed and before the President has 
finished speaking in Washington 
an announcer is reading it into a 
microphone. The speech travels 
by land line to Bound Brook, 
N, J., where towering antennas 
scrape the clouds. Several buttons 
are pressed and the text is beamed 
toward Italy where it will be 
picked up as clearly as though the 
voice came from a local station. 
An hour later^ a German^speak- 
ing new'scaster sends the address 
winging toward Berlin and Co- 
logne where, behind closed doors, 
wary listeners crouch forward to- 
ward their loud speakers. Tuning 
in a foreign news dispatch is 



T apf, butt of Bound Brooks N. /** radio 

tower: rightf planning a foreign broodooSt. 
Battamj fon mail from eighty nation^ 
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q xp^eiat^event^ n?an rai/crs ncix’s at 
L«f(, cquntcjruwif/tn prat«ft fhe 600 'foot anftnna 
tpotts aeainxt ice. Bottontf changing a l#-4Rtinittin£ 
tube at Bound Braah mtatian catls for airbcfilos: ^Jouea 

“verboten”^but no matter, they most know 
I ho truth about matters vital to them. 

Next France hears the speech, then Eng^ 
land and Latin America^ And before the 
minute men of radio call it a day, a polyglot 
international audience has heard the Pres- 
ident’^s speech. The Montevideo dock 
worker in a waterfront cafe speculates on 
its import as does the oil engineer in Saudi 
Arabia; an American army ofhcer in Alas- 
ka has heard it almost simultaneously with 
the crow'd gathered around a loud speaker 
in a park in Angola, South Africa, 

Two repeat broadcasts in the Presidents 
voice, by electrical transcription, are made 
for English speaking listeners who might 
have missed the first direct broadcast. One 
late at night is beamed southward for the 
30,000 Americans in the Canal Zone, the 
British subjects in the West Indies, and 
for Americans scattered in oil fields, ni- 
trate and tin mines in South America. This 
program also is beard in Little America, 
passes on under the Pole and comes up in 
Australia, picks up listeners along the 
China coast and finally in Alaska. The sec- 
ond broadcast by transcription is directed 
toward Europe to reach listeners who 
might have missed it the first day. 

That’s the way America goes calling on 
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some eighty or more foreign countries 
these days. And usually, the welcome mat^s 
out* A large international audience has 
been built up not so much by the red- 
letter events such as a presidential speechf 
as by the daily series of multiform yet 
well-balanced programs emanating from 
tw'O powerful short-wave stations sixteen 
hours a day, seven days a week. Last year 
out of 16,500 international programs some 
12,150 were designed to acquaint certain 
groups of listeners on the five continents 
with customs, life, and ideals of America* 

Although news is but one dish on the 
international short-wave menu it is by far 
the most popular, for were it not for these 
newscasts many foreigners w'ould have no 
w^ay of learning what's going on within 
their own country and beyond its borders. 
Short wave ignores the censorships* 

Long before the first gun was fired in the 
European explosion, war lords set the 
propaganda mills grinding to put across 
their ideologies* With all the intensity of 
a blitzkrieg, the war of words has been 
sprayed over twenty republics of Latin 
America for some time, particularly in the 
more important cities where both the dic- 
tators and their opponents claim large 
numbers of transplanted patriots and 
heavy commercial interests. 

Consequently the newscasts emanating 
from North America are virtually the only 
unbiased, impartial ones coming their way. 
They know, too, America has no particular 
ax to grind other than the promotion of 
good will, hence there^s no need for a cen- 
sor to be standing by with blue pencil and 
scissors to **doctor*' the copy before it’s put 
on the air. 

The time^, factor has helped their popu*i 
larity, too. Filtering news through' gov- 
ernment-controlled channels takes time, 
so much that NBC broadcasts news over 
the air as much as twenty-four hours ahead 
of radio stations operating in totalitarian 
countries. Even on history-making news 
breaks such as the agreement of Ku^ia to 
Hitler's non- aggression pact, continental 
Europeans tuned to the American station 
got the alliance fully five hours before it 
Was released by European broadcasters. 
When Der Fuehrer met Mussolini atiBren- 
“ner Pass there was a thirteen -hour differ- 
ence between the American broadcast in 
Italian and the oIRcial bulletins from the 
Italian stations. 

(Ci>ntiiiued to page IISA) 



Ukulele Built at Home 
from Kit of Parts 







Hevt th^ homemade te tah^ shapit. 

Full in^lructtcnt are furnished with the af part* 

All the essentials for building a ukulele 
at home are included in a kit of parts now., 
available* Only the simplest of home too^ - 
are required for assembling the parts, 
which form an instrument of standard size. 
Instructions for the assembling are includ- 
ed in yie l^t. ^ f 

V 1 3~j 

Brokeh Lamps Removed Safely 
with Shockproof Too 
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Broken 

bulbs can- be uti- 
screw^ed from their 
sockets easily with 
a lamp-base re- 
mover that re- 
duces the danger 
of shocks, short 
circuits and cut 
fingers. At one end 
is a hollow rubber 
grip that is insert- 
ed into the broken 
base, wdth the 
hand at a safe dis- 
tance, to remove it 
quickly even when 
the current is on, Two sizes are made, one 
for 'medium and one for mogul screw bases. 
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- ^Flying ‘Sausage* on a String Is Still Eye of Army 



Crotittd crfWt maktng one of tAe **&auaa^es** ready for uputard ride of the ^rrlCff to *^stond 

Afl^ report enemy niAvcmanfA. Rights botket twinging from baltoon Catriet ertw <ff t«t4 me#1 



■» 

*5B3' 
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One phase of warfare hasn*t changed 
much in twenty -five years. -As In the first 
world war, the captive “sausage” balloon 
still goes aloft back of the lines to watch 

Home and 



the movements of the enemy from a dis- 
tance» Anchored to the ground^ raised and 
lowered by cranking up a long rope on a 
windlass^ the balloons carry two observers, 






Serving the 

fortabie home, busiii^ss office and research 
laboratory while touring the country, a 
st rcamli ne " ‘de wdrop” automobile, de^gne d 



Include Labpr^ory Spac? 



Combining botinmas with home €omfortr, thio truch-tize avto 
houtea living room and ofSofr tltfping rootn^e^ laboratory 
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use of the president of a large manu- 
facturing concern, includes a combination 
living room, dining room and office, sleep- 
ing quarters at the rear, and laboratory 
space containing extra large sink. 
Among the conveniences are a 
desk with built-in radio, couch 
that can be turned into an extra 
bunk, table folding away into a 
heating and air condi- 
tioning operated by push button, 
electric outlets for razor, lamps 
and toaster, four-burner “bottled 
gas” range, refrigerator, bathroom 
shower and toilet, and hot 
and cold running water. Screened 
windows are fitted with Venetian 
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blinds, and moms have 
indirect lighting. The 
“house** car is twenty- five 
feet Ipng and eighty-eight 
inches wide, weighing 
about 8,000 pounds. It 
uses front- wheel drive, 
eliminating the drive shaft 
and permitting rooms to 
be built six feet and two 
inches high. The power 
plant, an ordinary ninety- 
fivo horsepower engine, 
runs an air compressor 
that furnishes pressure 
for the wafer system or to 
pump up tires. It has a 
top speed of eighty -five 
miles an hour. 



Electric Lantern 
for Miners, 

Oil Workers 

Being particularly use- 
ful in mines, chemical 
plants, oil fields and other 
places where danger of 
explosion is high, a new 
safety lamp has been in- 
troduced for workeis- It 
has a swivel base which 
permits setting the lan- 
tern doMTi and directing 
its light at any angle. A 
slide switch instantly 
ejects broken bulbs. The 
glass dome is protected 
hy a Ijeavy wiyo ofna vri 

M- ■' ^5' ti. 



Tiny Model of New Home Is Tilted 
to Show Drawing of the Floor Plan 






Tilt tht minifttuTt 
dttfwing 



Nmiu-type elect ric Jatnp designtd particalaHy f^^r 
use tvhcrc danger of exploetan exists 



home bacbword end here i« yon sees a eampteti - 

Mhowina ond Hairwaye are laid ant \ 

Tiny models of houses built to scale are’^^ ' 
used by some lumber dealers to help sell 
homes. A single display may consist of 
half a dozen or more miniatures, each pre- 
senting a different exterior and interior 
design. Placed in neat order on a dark- 
green panel of fiber board that looks like 
a lawn, the houses have individual color 
schemes, and the setting is completed with 
realistic plants, shrubs, sidewalks and ga- 
rages. The layout of the home interior is 
shown by a floor plan, drawn in blueprint 
form, under each house. To view this the 
customer swings the tiny house upward on 
a hinge which Joins the back of the house 
to the panel. The dealer is prepared to sup- 
ply construction blueprints, specifications 
and material costs for the houses. 
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Luxury Bus Has *Snack Bar* and Washroom 




Today’s luxury fjjtprj ihm 
cffe-r camf^rts and Sp^^d wndreamed 
of only a dtCade af^o. SetiL’ten Ohi-^ 
Capo and California cities, fur 
pie, Burfinglan trailwoyt^ GrOyhaund 
and at her buses ru fi ofi schedules as 
taw as fifty-nine hours— —fact H at $y 
swifter than standard f rains 



On this page ore some fieius ob^oeiri/ f/ie 

a Cineinnati-to-Fioridci bus of Southeast- 
ern Greyhound Julies which oWctt foster j^eraiee 
onJ extra comfcrts sf sUghtty extra fare, Tbere*s 
A bar'’ aboard^ shown m the ton 

at which the sieuiard prepares troy luncheons tor 
the patsengers. Seiau?, ho is serving sandwiches 
and a soft driph. There’s also a uJifA 

runnm; u.'o!(fr Jfrom fl forty -’gallon tafi^fr Aiytros* 
time between stops an this route is six hoarS^ A 
*‘thip*p beiC’ clangs at departure time, uJrt/il tnl- 
iyhoo, as if starting a cratse 
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Diesel Highway Liner Built of Stainless Steel 




A Vast ileet of neui siaintesi- 
ste^t buses mode its 

fm fr^rnstfsnf^fl^ntof 
service. These thirty- seVOn^^ 
passenger **supef ~ Coaches'* 
4ll'« Diesel-driven, the S75- 
harsepOtVif ** package*' being 
installed at the rent- whcrC 
it is pulled out for servicing 
almost as easily OS O dresser 
drawer. Ventiiaiing dacts 
provide 1^2QQ cubic feet a/ 
coot ojr per minute tfi Jflfflrl- 
mer, warm air in wrnttrr. 
The air-canditianing plant is 
shown at tou;cr teft^ the 
Diesel at right. Passengers* 
baggage ia stored in rcrjn- 
tAr seats 



I 
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Camera Fan Turns Eight Snapshots into One 




Srtfrrat different snap^ 
shots are being i^ut oat 
along irregular lines 
fat left Afterwards 
they are pasted to* 
get her as a c^ompnsil'e' 
anil the restiiUng pie- 
fur* is rmphotographrd 
Di? seen beloW 



, one picture by a vacationing pho- pHH f*' " J tSM 

^ tographer to irepre^ent a tourlst^s v*«9K 

impression of Yellowstone Park, g' 1 

To conceal the trickery he ran the « mi "A 

shears along broken contours of V9taM||||^HM0 

objects such as tracks on the 
road or the outline of a bear, then 

^ rearranged the cutout pictures. |LASH 

^ ^ After pasting the pictures togeth- 

er hyp re^holographed the whole, mmm 

4 *Si/LzerJ “Barrel” for the Home Keeps Foods Frozen 

‘j 

Foods can be kept frozen and fresh in- which maintains zero or sub-zero temper- 

^ definitely in a "food barrel” for the home, atures at an electricity expense approxi- 

^ ^ ^ mateiy that of your 

K ' household refrigerator. 



Sectional viem of home food harrtl nf left shows thiekness of insulation 
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justed for any temperature down 
to twenty degrees below zero* 
There is negligible loss of cold 
when the lid is removedj since' the 
cold air stays down in the barrel. 
The entire wall sui’face of the food 
compartment comprises the freez- 
ing unit, and this is surrounded by 
four- inch w^alls of insulation. De- 
frosting is imnecessary. Buckets 
of ice can be frozen quickly* The 
frozen -food barrel eliminates the 
usual vacuum and operates on 
hack pressure, reducing the power 
^consumption conside^^ably. # 

— -^-2. T 

Ship's Deck Atop Hospital 

Aids Recovery of Sick 



'Shock Stick' Controls Gorilla 
with 5,000 Volts of Persuasion 



On the roof of a hospital in New 
promenade deck of an 
deean liner has been reproduced 
where patients recuperate In the 
open sunshine, far removed from 
the atmosphere of the sickroom. 
They loll in steamer chairs, play 
deck games and have tea and cake 
served by the deck “steward," 
simulating an ocean voyage. The 
time^'of day given on the ship’s 
bell, and there ate real lifeboats, 
cabins, portholes, ship ventilators, 
nautical instruments and a gang- 
plank* The patients forget they 
are in a hospital 



A toiffh tiich mafae« *’T ato" 

bthotft. its ampmrage is toO law ta do 



^Toto” is usually very docile, having lived her 
eight years in comfortable human surroundings.^ 
Still, a 400- pound gorilla is a hazardous companion* ^ 
and you can’t take chances. So Toto’s keeper jmw 
cairies a “shock stick” tliat can 
add 5,000 volts of persuasion if the 
animal should become unruly. A 



i 



box at the center of the electr: 



“billy" contains an indurUup coil. 
The shock is enough to c nnpel 
respect, but low amperage pre- 
vents any injury* Toto was cap- 

Afnca. 






PatifntB to tto'* on hospital roof wftoro sight ot ship's 

promonads dsilk nrahst thmm forgot hospitals and sickrooms 
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Food 

the refrigerator by a small pack- 
age of high-grade activated car- 
bon, chemically treated to absorb 
all types of odors such as those 
from onions, cheese, garlic and 
Bsh, Compact and simple to use, 
it will function for months w'hen 
placed far back in the box on a 
corner of a shelf, according to the 
manufacturer, ■ 1 \ 

T). » ) 1 
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Plastics and Glass Feature Novel Furniture 



^Di?ct idiaS and ncur matmr/- 
all add to tht attraetiv^nass 
at mftdvrn fvrrtiture. Above^ 
a glass table top rests Ojf 
deroratiaa jscn harses 



F urnishlnss glass and plaatics are par- 
tioularly popolart At upper left £a an eye^ 
Catching transi>ai‘tnt sctctn af Ttnittf the 
neut plastic that is fiife timet as Strong aS 
aluminum. Belou), at left,, a handy bed or 
table that Aaa legs an one side antyt 
but is ci- ifdy and df if it 

a c0r|L' -if I paadruped. At rightt a 

chiffir "por# fto/etf" reveal 

-i;r hirt supply af a glance 
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\,\7HEN white light is spread out, by 
means of a glass prism, you see the 
spectrum — a band of color ranging from 
violet through bluej blue- green, green, 
yellow, orange, red and deep red — ^repre- 
senting light of different wave lengths. 
When daylight is split by raindrops, you see 
the same thing, in the form of a rainbow. 
What the human eye fails to see are the 
invisible radiations at either end of the 
spectrum, as well as the rainbow. These ra- 
diations, science and industry have found, 
file extremely useful. One band* known as 
ultraviolet, extends beyond the violet in 
the spectrum. The other band, known as 
infra-red, extends beyond the red. Ultra- 
violet is of short ‘wave lengths, infra-red of 
w'ave lengths longer than the i^ed. As the 
wave lengths increase in the infra-red 
group, the radiation merges into heatwaves 
and finally into the radio waves. 

Important applications of infra-red ra- 
diation are just coming into Use in the 
industrial field. Dr^fing lamps, designed to 
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Topf battery of infra-red iamps used for dfying-. 
Rottom, jtappin^ popeprn tpith **ini^imibie** light 
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produce s wealth of effective 
infra-red (heat Lay.s) instead 
of lights have been developed. 
Radiation from these lamps is 
of such a nature as to dry and 
bake industrial finishes of 
many kinds, dry photographic 
pi'inls^ foodstuffs, paper prod- 
ucts and the like at a faster 
rale and at generally less cost 
than conventional drying 
equipment. 

The automobile industry is 
employing large numbers of 
infra-red lamps. Ford using 
more than lO^OOO on a variety 
of operations, such as the dry- 
ing of priming coat^ of painty 
fu'st-coat enamel, some finish 
enamel and repair enamel. In 
the River Rouge plant is a 
ninety-foot tunnel containing 
4jS00 drying lamps of 260 
watts each, with which a 
priming coat of paint on an 
auto body may bo dried in ten 
or fifteen, minutes, compared 
to one hour by old methods. 

Considerable experimenta- 
tion is under way on develop- 
ment of infra-red equipment 
for speeding up the drying of 
printing inks, thus increasing 
production of newspapers and 
magazines. Volatile inks, 
which harden for the most 
part by evaporation,, have 




’ \ 



TopJ hdat timp treatment nf iraefurtd Ug, Circh, h^at-lnmp ewn r(l Ford pl^nf for frdfc- 

ing car enamti^ The prOtiiA it cotnpl*t*4 in ahotif ont-tfaUrtvr thm ti'nic rtguirtti by eonifontionat wnwt/t- 
ods. Bottom, ieft, photo made with infra-red sensitive plate. Right, fume fccnc maefe with ordinary film 
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Photos courtesy Eastman Kodat Co. 

portrait matle an infra-^re<l ^ensitiMfe plate. 
Compare ufit/t portrort madt on ordinary 
(right}. Nate hoW infra^^red whitens. Circle, bat- 
tery of heat lamps employed in drying operations. 
Bottom, portable drying unfit baking enamel on mita 



been produced in Ein attempt to overcome 
one of the biggest obstacles to fast print- 
ing. That is “offset/* which is the trans- 
ference of Ink from the top printed side 
of a sheet to the under side of the next 
sheet as the sheets come off the press. 
Of course the result of “offset” is smudg- 
ing. In color printing, some 
means of drying ink so quickly 
that smudging will be prevent- 
ed is of great importance. 

Another industrial applica- 
tion is the heating of asfihalt- 
impregnated fiber board so that 
it may be bent into any shape 
desired. This material be 
bent by heating it >to between 
150 to ISO degrees Fahrenheit, 
a job performed satisfactorily 
by infra -I'ed. 

Radiation of this type also is 
employed successfully in the 
medical field. Among the ther- 
apeutical uses are the* treat- 
ment of skin grafts following 
woundsj treatment of infec- 

^Coniinu^il to paffC 12DA.) 
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Film Viewers for Stills and Movies 
> Help Amateurs Plan Home Show 



tares. Look into its “eye- 
angle” window and you 
see the slide* bright and 
clear even in daylight, 
projected on its internal 
miniature screen. Flip a 
knob and the viewer’s 
mirror swings out of the 
way* conveiling it into a 
100 -watt projector. The 
drat multi- lens magazine 
loading movie camera has 
just been introduced for 
sixteen -millimeter fans. 
This gives the home 
moviemaker wide lati- 
tude in filming; the mag- 
azine slips in and out eas- 
ily, allowing quick changt 
from color dim to black- 
and-white or to film 
different emulsion 
the rotating turret 
mats immediate change 
wide-angle* speed or 
ephoto. Viewfinders co^ 
responding with the leh? 
being used automatically 
into place to show 
exact field of the len#, > 

Light BulB-i 
Fits Any Lamp 

With a bulb contain 
three separate filamenUs ^ 
can have a choice of 
a forty, sixty or 
light by simply 
wisting the selector 
switch — a Bakellte phe- '* 
.TTOlic collar^ — to lo medi- 
*7 j- . lum or bright The three - 

Topp ^(HTtbfntd pro/ector-oieWer for mtifl picturt^f cenfer* ^ j’rrKt Vi IK fit 1 

- axiVit-loadtnr movie fomeroj helouij tM'euwr cAowrnff movies o* mooiip* -Ugnt OUlO UlS any regular 

/ f S''- '1 socket and may be 

Home picture shows, both of movies and stills, are con-"V j}i jyiy floor 



^ ft ^ly flo( 

j^tantly being improved by the appearance of new equipment, 3^ ^ 

.3'' ■^for the amateur. One imnortant nt 






■^for the amateur. One important new aid for the movie 
^maker is a film viewer which permits editing the film as 
^motion picture instead of a series of stills. With the conven-^ 
^ viewer, the individual frame is seen clearly on the^s 

2 ground glass screen but when the film is drawn through 
V”^^rapidly it appears as a blur. The new type has an optical 

3 ^compensator composed of a block of glass* through which ^ 

image passes* revolving as the film is drawn through the-- 
viewer and so keeping the image centered on the viewer- 
screen to produce the effect of motion. This facilitates rapid 
editing* There is also a new viewer-projector for still pic- 



S96 












M 



POPULAR MECHANICS 



Ant 






bowl 



This jig halds iha boutl blank hutw^^n lathe centers 
cwf jT>'<**v4if for iht wrtieat inlays 



© 

TURNINGS 



Yl /OOD bowls and similar tui*nmgs Ciin 
' ^ be given an unusual appearance by 
inlaying them with strips of contrasting 
woods* While this Ls extra work, the beau- 
ty of the finished article makes the added 
work worth-while* A single walnut block 
was used in constructing the bowd shown 
in Fig* 1, but it would be a simple matter 
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to use built-up wood, covering the 
joints with the horizontal inlays. 

The inlay work and the maple rim 
are completed before the block is 
hollowed out to form the bowl. 

To begin, first turn the block to 
the outside shape of the bowl. Di- 
mensions are given in Fig. 2. Then 
cut the grooves to take the vertical inlay 
pieces. These are in. deep, and you will 
have to use a jig similar to the one shown 
in Fig. 3 for mounting the work between 
centers. Be sure that the work and jig are 
set so that the center line of the bowl co- 
incides with the center line of the lathe 
centers. The grooves are cut with a spe- 
cially prepared tool made from a small, flat 
file, the tang of which is ground to make 
the grooves lio in. wide. 

The inlay strips are made by turning 
maple rings Vu in. wide on the inner edge 
and slightly thicker at the outer edge, Fig, 
6. This slight variation is necessaiy so that 
the inlays may be forced into the grooves 
to fit snugly. Two maple rings 4^ in. in 
diameter are needed for the vertical inlays, 
each ring being cut into four pieces. The 
strips are forced in place easily by first 
clamping the work between the jaws of a 
woodworkers^ vise to hold it in position, 
and then tapping the strips into the grooves 
with a soft-wood block. Use scrap pieces 
of wood between the work and the vise 
jaws to prevent marring it, and coat the 
inlay strips Ughtly with glue before insert- 
ing them. After the glue has dried, put the 
block back on the faceplate and sand down 
the projecting edges of the strips. 

Next comes the horizontal inlay grooves. 



After these have been cut, make a groove 
in what will bo the upj>er edge of the fin- 
ished bowl to take the maple rim as in 
Fig, 5. This groove is in. deep and Mo in. 
wide, Again remove the bowl from the 
lathe and put it in the vise ready for in- 
serting the horizontal inlay strips. These 
are made in the same w^ay as the vertical 
ones, except that the maple rings are cut 
in half. After fitting the inlay strips in the 
grooves, turn the maple rim, leaving ^ in, 
projecting on the underside to be glued 
into the groove at the top of the bowl. Glue 
the rim in place, and when dry put the 
work back on the face- 
plate. Now turn out the 
inside of the block to form 
the howl and smooth it 
inside and out with fine 
sandpaper. 

A French poUsh finishes 
the bowl nicely. To do 
this, apply a coat of shel- 



NLAY RIN6S are CUT FROM FACE 



lac and when it begins to dry, start the 
lathe and hold against the bowl a cloth on 
which some shellac and equal parts of lin- 
seed oil and alcohol have been dropped. 
Run the lathe at high speed, and keep the 
cloth moving back and forth across the 
work to produce a highly glazed finish. 
Gluing thin felt or blotting paper to the 
bottom of the bowl to prevent marring fur- 
niture completes the work. 
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Bookcase in Closet Door Utilizes 



Space behind the door of a closet can be 
put to excellent use by converting the door 
into a bookcase or knickknack shelf* Doors 
having a single panel are the most suitable 
as the panel can be used for backing of the 
shelves. A depth of 6 to 9 in. is best^ and 
the shelves can be consti'ucted in the usual 
manner* Quarter-round molding is used 
around the edge of the opening and haK- 
round molding is used across the front 
edge of each shelf. The shelf assembly is 
fastened to the door on the rear side with 
2 -in* comer irons, and molding nailed in 
place* In some cases it may be necessary 
to reinforce the upper hinge. 



Simple Trick in Cutting Glass 
Assures Uniform Break 

An expert glazier, employed by one of 
the large glass manufacturers to call on 
dealers and demonstrate his methods, em- 
ploys this simple trick to cut large glass to 
size. If the extra piece to be removed is 
2 in* or more in width, he makes the score 
across the sheet in the usual manner^ then 
pulls it to the edge of the counter^ which 
must be peid^eclly smooth and free from 
bits of glass or other material, and, lifting 
it to the angle indicated, brings it dowTi so 
that the cut line slightly overlaps the edge* 
The overhanging piece snaps off instantly. 
By practicing a few times with waste glass, 
any workman may acquire this trick. 



Float Valve from Scrap Parts 



A float valve that will maintain a con- 
stant level of liquid in a tank or other ves- 
sel can he made from an old automobile- 
tire valve and a wooden disk* First mount 
the valve inside of the tank with rubber 
washers on each side to make a liquid- 
proof seal. Then 
remove the valve 
cap, dig out the 
rubber in the top 
and make t^vo or 
three slots through 
the knurled por- 
tion. Drill a hole 
through the end of 
the block to take 
a small finishing 
nail. Insert this in 
a cap with the 
head on the under- 
side and drive it 
part way into a 
small wooden block, which is to serve as 
your float* Reassemble the valve and cap 
and provide a guide on the side of the tank 
to keep the wooden float in place. In use, 
the weight of the float will compress the 
valve spring until a predetermined level 
has been reached, 

— R. R. Henderson, Madison* Me* 



TOP OF 



FLOAT 



FINISH li^lL 
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SPRING 

CUTTtlEIiPlM 

1 

1 



Spring-^yP* ctothespint clipped hpri^n- 
tally to o flat sli'tfc sfue■^* LPerficoW>' info 
the center of the ftouierpot ai abai^e^ pro- 
vide a for O miniature trellis 

that ftm be atiteinbleiJ ifuicbly. If you 
AaVa a fOS staPe in tvfiich t/iv fl<?fln feuf^nei* 
rf placed f/iof if rS difUeult to repeh 
with it lighted matcK and you are apt to 
burn jroirr hand or arm in (he 
^rrnplj' iiie a curling iron o* an extension 
arm to hold tAe fipfifed' mwfcA+ os above 



IROMI 





RACK. 



of puffijiff a heavy coot ^sleevm 
over a child't atm may be simplified by 
slipping the foot of a silk stocking ovat 
the hand and dresS sleeve^ This will eUm~ 
inate the usua/ frOoMo of pulling down 
fAe dress sleeve after the coat is in place. 
Rubber hands slipped ever the of 

a spool rricA iiMii help to beep tfid Spools 
from apinninff rapidly nfirf tangling thm 
thread utken it is being removed 




To prevent chairs from damaging the fl'n- 
ish of your dining t&bU when they are 
pushed against if^ drive rubbor^headod 
taebs rnfo the chair backs at the level of 
the table top, as jfioujn at Jeff- To 

space button* from heavy cloth so that 
they wilt button easily, use a pirte of 
notched cardboard as oboVCt tpAan fA* 
rf (icingr t/ane- /iftcr the button 
has been irfujed, several windings are mado 
arocmd the thread beneath it 
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W/lfn drivir^^ fiiimber af iacks fAa/ 
Jvpacf^ tiniformly, you can fai.^c 
(imp and d& a S*>«d jat if the techs are 
first stuck threugh a strip ot cerdhourd 
at at the right, Ta prevent an eicctric 
pttig from patting aul of a wetl oaf iett you 
can u£c either a slotted spring-brass clip 
or a strip of rubber taped ta f/ip portf anc^ 
tesiened to the outJ'ct coUcr es above 





Annoyed by haL^ing' boohs fatt ta one side 
when ad faint ng books lacre remained from 
the one ni-an tacked strips of 

maMing along the front edges of the 
sheives ta tilt the books ^4 that they 
would contact the bach of the case. To 
keep a window shade from flapping <n (fte 
EiJmd, ffubslftute a doWrI tipped with 
pieces of rubber hose for the ffat stick ^n 
the battam hem. The hose pieces should 
wedge the shade firtnty at any point 




Rubber from irJtitftTijBE. 



To stretch and hold strips of metal Itno^ 
leum binding while t aching stit a 
length of rubber base along each side and 
slip this aver the mctul. Pressure of the 
hner an the rubber wili cause it to grip 
and hold the strip at any ten^jon^ // 

Ejpffti to isolate a much-used bey from ath^ 
ers an 0 ^ ring^ cut □ small piece of robber 
and slip it over the hey and rir\g aj 
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Wheelbarrow Converted to 'Sled* 
for Winter Use 



stone. The b^nd wiH also lessen the chance 
of breakage if the stone is dropped acci- 
dentally. — ^Kenneth Murray, Colon, MictL 



Countersink Reams PlasterCracks 
to Patch Them 



In patching 
cracked plaster it 
is best to make the 

cracks V-shaped 
to get a good bond 
between the plas- 
ter and the patch- 
ing Tnateriah One 
of the easiest ways 
of doing the job is 
to put a countersink in an electric drill and 
go over the cracks with it. The patching 
is done In the usual way, 

—Eugene Morrison, Columbus, Ohio. 



The difficulty of pushing a wheelbarrow 
over frozen ground or ground covered with 
snow can be avoided by fitting it with a 
runner of the type shown. This is nothing 
more than a barrel stave fitted with a box 
made of blocks to take the wheel. The run- 
ner is attached instantly by merely lifting 
the wheel into the box. 



Sealing Glue Containers Easily 



When a can of glue is used frequently 
about the home shop, do not bother to pry 

off the can lid or 
to replace it with 
a hammer or mal- 
let. Sooner or later 
the lid will become 
bent and wiE ad- 
mit air, drying up 
'the contents of the 
can. Abetter 
method is to smear 
a little of the glue 
around the top of 
the opening and 
press a piece of waxed paper over it. This 
can be ripped off and replaced with a fresh 
piece in no time, and the liquid glue will 
remain fresh. 



Vise Clamps in One Unit 



Rubber Jacket Protects Oilstone 
Against Dust Particles 



If an oilstone is not kept in a wooden 
case, dust may collect on it and greatly 
impair its efficiency. Both sides will be 
protected from dust by cutting a band from 
an old inner tube and slipping it over the 



These fiber vise 
clamps are per- 
manently attached 
together so they 
are always at 
hand, ready for in- 
stant use. The fiber 
is fixed to two 
wooden blocks, 
and these are 
screwed to a piece 
of spring steel. 



’wiCOti 
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CHRISTMAS 

CARDS 



17'LOCKING your Christmas cards gives 
them a distinctive appearance that 
raises them out of the ordinaiy ‘‘mme^run^" 
class. Flock, which is finely shredded ray- 
on or wool hberSj is applied by spraying or 
sifting it over a tacky binder to produce a 
clothlike surface. While clear varnish will 
ser\'e as a binder^ coverage is best when a 
binder of the same color as the flock is 
used. Figs. 1, 2 and 3 show' the simplest 
method of applying the flock. For cards on 
which several spots are to be flocked, the 
method illustrated in Figs. 4, 5 and 6 is 
better. On production runs of a number of 
card.s, the binder is best applied with a 
si Ik- screen stencil, Fig, 7, Several cards 
are treated at one time. 






paper or 
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PROBLEM 



ColarfitUy plaint ed tn tA# 
rcheme indicattdf any one 
of theft items u?rll 

ffjti appropriate gift tohieh 
C(^n made in spart tinto 
from scrap Wood 



I F YOU enjoy making things for Christ- 
mas gifts, here are a number of clever 
items which can be completed almost en- 
tirely on your jigsaw* 

The comical expression of the scissor- 
billed sewing bird shown in Figs. 1 and 11, 
is achieved by a pair of red -handled scis- 
sors held in place by tw^o tacks painted 
black* The body is cut from ^-in* ply- 
wood, while the feet are carved from Vi-^in. 
material. Nails and glue are used to fasten 
the bird to the base. The strange-looking 
plants on each side consist of a curved- 
wire stem extending through the base and 
into the center of a flower made from a 
cork glued to the center of a petal -shaped 
disk of wood. The flower is removable so 
that spools of thread slipped over the wire 
may be replaced easily. The cork center of 
one flower serves as a pincushion, while 
the other holds a thimble. 

The balanced ball on the tip of the seaFs 
nose shown in Figs. 2 and 5, provides a 
perfect perch for a hat* The ply- 

w^ood pieces comprising the stool are mi- 
tered, glued and nailed together, and the 
seal is attached to the top wdth screws* 
After carving and attaching the fins and 
tail, a length of wire is inserted in a hole 
bored in the nose and topped with a small 
ball of sponge rubber or wood. 

Vainly tugging at what appears to be a 
wonn, but actually is the end of a ball of 
string stored below, the little bird perched 



VSLLOW 



&EAD 



BLUE 



WHITE 






SCREW 

; EYE-::: 



KOOK 



•-EDGE 

PJNKED 



:TACKtD 



BLACK 











1 1 


Mil 







DECEMBER, 1940 



m 



3 XIS FLANNEL 





9L4^CK 






I p> 1 p# 

h kPLYWOOt) 

1 ,^ 



HO'A/ PICTURE 
J3 A5SEMRV.EO 



Sq^ 






on the box shown in Figs. 3 and 4, keeps 
the end of the latter easy to grasp. The 
string is threaded through a metal eyelet 
in the removable, rabbeted lid and passed 
through a screw eye in the bird^s bill- 

Provision for place cards, and mints or 
nuts is combined cleverly in the sugges- 
tions given in Figs. 6 to 10 inclusive. The 
items shown in Figs. 8 and 9 are cut from 
^-im plywood and glued in grooved bases. 
The Santa Claus in Fig. 6 has a paper cup 
held on his back with a rubber band. His 
beard is shaped from a separate piece and 
glued on. The cover of a round thumbtack 
box glued to the back of the duck in Fig, 9, 
forms a standard for the figure and pro- 
vides a removable cup for nuts or candy. 

The jovial clown, shoum in Figs. 12 and 
13, serves as a polishing cloth when he is 
lifted from his gaily painted hideout, which 
provides space also for several cans of shoe 
paste. Make the box about 4 in, square, 
using V^-in. plywood. The head is attached 
lo the "'collar" disk with a screw. 

Giving the illusion of depth by casting 
shadows on a light background, the silhou- 
ette plaque in Fig. 14 makes an attractive 
wall decoration. The design is cut from 
%-in. plywood and is built up of three lay- 
ers as shown in Pig, 15, 

The nest in which the bird shown in Figs, 
16 and 17 appears to be sitting, forms a 
pocket for egg-shaped hot-dish holders. 

The mischievous- looking pup shown in 
Fig. 18 is effective for holding a child’s 
toothbrush. Two brass hooks are fitted un- 
der his chin. By laying the brush cross- 
wise instead of from the end as shown, he 
will appear to be holding it in his mouth. 
Use ^^i-in, plywood for this so that the 
hooks will not split the wood. 



906 



POPULAR MECHANICS 





Memo Cabinet in Kitchen Includes a Mirror 




This tiny kitchen cabinet with a mirror 
aet in its fronts encloses a small blackboard 
and has pockets for note and cook books as 
well as chalk and pencils* Front and back 
are made of V^4-in, plywood. Two coats of 
blackboard slating paint are applied to the 
back to provide a writing surface for chalk* 
The front has a window which is rabbeted 
to take the mirror from the inside. For a 
novel effect* round the front comers and 
score the wood with a wire brush. Then 
finish in ivory or white and rub some burnt 
umber or other pigment into the scored 
scratches* wiping the whole suHace clean. 
Jigsaw the letters and paint the sides* then 
brad them in place and paint the top sur- 
faces* Nail and glue wooden strips to the 
back of the lid to form the pockets* sides 
and bottoms. Mortise narrow brass strips 
into the side pieces to hold articles in the 
pockets. The hinges must be mortised to 
their full depth when folded, with the pins 
standing well out so that the front can 



swing out more than at right angles. Two 
holes at the top of the blackboard fit over 
screwhooks in the wall to hold the memo* 

Pins Ornamented with Wax 

By merely heatmg and covering the 
heads with sealing wax* common pins may 
be made highly 
ornamental and 
suitable for special 
purposes* Treat- 
ment consists in 
forming a round 
or tear-shaped 
drop of sealing 
wax over the head* 
but of course the 
shape may be a!-" 
tered in any way desired* A large variety 
of sealing waxes in various colors is avail- 
able* and one stick will treat hundreds of 
pins* The pin heads do not break off easily* 
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A small electric lamp of the type that is 
worn around the head will be found handy 
by caipenters who must sometimes work 
in dark places. The lamp throws light on 
the work as they look toward it and leaves 
both hands free to use the tools. 



Making Tumbler Lock Pickproof 

To make a tumbler lock pickproof is a 
simple matter if you proceed as shown in 
the details. First take out the cylinder, 
remove the pins and file a groove as shown 
at B and C, Fig, 1. Make the groove Va in. 
wide and in. deep. Next replace the 
pins and insert the key to see that all pins 
are in alignment. Then remove the key 



Carpenter Wears Small Headlight 
to Leave Both Hands Free 











Ftt-un 



and fill the holes above the pins with short 
pins long enough to project above the cyl- 
inder about VU in* as shown at D, Then 
replace the cylinder and insert the final 
pins and springs as shown at Ej Fig, 3, Fig, 
2 shows a section through the cylinder at 
AA. When a feeler bar is inserted into the 
key slot preparatory to using a pick as at 
F, it will be impossible to push the pins 
upward. However, when the key is en- 
tered into the lock, it brings the proper 
break between the pins. 



Simple Switch Assembled Quickly 

Using odds and 
ends of materials 
found about the 
home, the electric 
switch shown can 
be a s s e mbled 
quickly for oper- 
ating devices and 
causing electrical 
effects secretly 
and mysteriously* 

By varying the 
width of the 
sponge-rubber 
spacerSf the switch 
can be adjusted to operate effectively un- 
der either light or heavy pressure* 



Irregular Curves Drawn Easily 
with Linoleum Binding Tape 




Artists can do a neat job in drawing 
irregular curves by using a length of zinc 
linoleum binding tape with the ends bent 
over so they can be attached to the draw- 
ing board with push pins as shown* The 
strip can be formed into any curve desired 
and is sufficiently rigid to guide a pencil 
or pen. It is important to use tape having 
narrow con-ugations running lengthwise* 




908 



POPULAR MECHANICS 






Dog’s Table Keeps Its Food from Being Upset 



If you have a dog or cat^ this 
table will save work in caring 
for it. Besides being a neat way 
to keep its food and water al- 
ways at handj your pet will be 
unable to overturn the food 
dishes. The table can be cut 
out of almost any kind o£ wood. 
First get the bow'ls or pans to 
be used as food dishes. They 
can be of almost any size or 
kind, such as glass cereal bowls 
purchased at a dime store. 
Then cut the openings in the 
table top to fit them. When us- 
ing glass bowls, it is well to get 
those having narrow flanges 
around the tops so that they 
will fit all the way down in 
the openings. Finish the table 
with a good grade of enameh — 
Russell E. Mathias, Indianap- 
olis, Ind. 



Substitute for Scratch Brush Is Made from Wire Screen 



Having worn out the wire scratch brush 
for my hand grinder, and not being able 
to secure another without delay^ I made a 
very satisfactory substitute by cutting 
disks from ordinary* galvanized screen 
wire. These were fitted to a mandrel in the 
grinder chuck and smoothed up with a 
dressing stone. The result Is a scratch 
brush that does first-class work at a cost 
of a fraction of a cent. 

— Kenneth Murray, Colon, Mich, 



Novel Garden Fence of Jigsawed Wood Blocks Looks Like Rock Wall 



A novel and artistic fence that gives the 
appearance of stone at a distance, is made 
readily from wood blocks which are jig- 
sawed to odd shapes and then suspended 
between the lop and rails of a fence by 
means of rope, as indicated. The blocks are 
painted white and the rope is left in the 
natural color. 

— R, L* Fairallj Los Angeles, Calif. 



Clf you will leave a space of 2 or 3 in. he- 
tw'een the back of the electric refrigerator 
and the wall, warm air from the coils can 
escape easier and this will help to keep 
down the operating cost. 
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DOWEL 




A S STURDY and rigid as tables having 

4 1 ■ 

conventional leg design^ this simpli- 
fied construction comprises rows of stand- 
ard dowels as a substitute. Utilizing dow- 
els in this way enables one to produce 
many attractive pieces of furniture that 
have simplicity of line as well as simplicity 
of construction, since the joints consist 
merely of holes into which the dowels are 
glued* For beautiful two- toned effects, 
maple and walnut stock may be combined 
to harmonize pleasingly with the natural 
Rnish of the dowels* 

As examples of what can be done, two 
designs are presented — a drop-leaf table 
and a smoking stand — which incorporate 
the use of dowels for legs* A larger table, 
of the type shown in Figs. 1 and 2, can be 
built following the same general method 
of construction. Select the dowels for 
straightness, and also see that they are a 
full % in. in diameter* Many of them you 
will find undersize, and therefore, to as- 
sure snug-fitting joints, it is a good plan 
to make a trial fit of each, in a hole bored 
in a small block, when they are being pur- 
chased. The feet are cut from l^-in* 
square stock, undercutting the bottom edge 
14 in, deep* By clamping both pieces to- 
gether temporarily while they are being 
cut and sanded, two identical pieces will 
he had. Mark a centerline down the top 
edge of each piece and lay out the position 
of the holes, working each way from a 
midpoint. If a drill press is available, the 
holes can be bored to a uniform depth 
quickly. However^ if these must be bored 
by hand, an improvised stop block fitted to 
the bit will prevent boring too deeply. At 
right angles to these holes additional holes 
are made in the inside face of each block 
to receive two dowel slretchei^, spaced 4 
in. apart. Finishing nails* 1 in* long, are 
used to fasten the dowels in the holes. 
These are driven from the inside face of 
the block, set below the surface, and put- 
tied* The holes in the end aprons at the 
top must line up accurately with those in 
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the feet so that the dowels will be uniform- 
ly paralleL Two of these holes are coun- 
terbored for the screws that are used in 
attaching the top. For this reason, the 
dowels are glued in the holes after the top 
has been screwed in place. Fasten the 
cross rails containing the swinging sup- 
ports for the drop leaves to the end pieces, 
with, screws, spacing them about 8 in. 
apart. The top can be of plywood or solid 
stock. Either a rule or a plain butt joint 
may be employed along the hinged edges. 
The stand shown in Figs, 3 and 4 is 
equally as simple to make. Here a center 
column of five dowels is used to support 
the circular turned top. The base is quite 
effective when made up of pieces of light 
and dark woods. You will notice that the 
three center pieces are notched on the bot- 
tom so that when they are placed together, 
a recess will be had into which a lead 
weight may be set flush. This will provide 
added weight to the stand to prevent tip- 
ping. The three inner pieces are threaded” 
on two dowels running crosswise through 
the base and entering blind holes in the 
outer pieces. While glue alone will hold 
the upright dowels securely to the base, 
they also may be nailed. In this case the 
nails are driven in through the side of the 
center piece before gluing and clamping 
into a unit. The upper ends of the dowels 
enter holes drilled m the half-lapped cross 
members which support the top. Unless 
you are able to swing 12- in. work over the 
lathe bed, the lop will have to be turned 
on the outer end of headstock. A wood up- 
right in the top of which the shank of the 
lathe tool rest may be fitted temporarily, 
wdll provide an improvised rest to support 
the turning chisel. To prevent the screws 
used in attaching the faceplate from enter- 
ing the finished work too deeply, a scrap 
block of wood is glued to the bottom of the 
tray into which the screws may be driven. 
For simplicity, the top may be merely a 
flat disk with the lower edge rounded to 
relieve the plainness. 
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Clip Keeps Papers in Position 
on Open Newsstand 




A self-adjusting clip to hold nev^spapers 
from blowing off a newsstand can be made 
from a narrow strip of rubber cut from an 
old auto tire. Opened outward and nailed 
to the wall back of the stands the free end 
of the strip will rest on the stack of papers^ 
allowing them to be removed one at a time 
but preventing them from being blown off» 



Vise Attachment for Small Work 

If you have a few srocdl pieces of work 
to clamp in a vise while finishing them, 
^ and there is only a large vise available,, 
this attachment will come in handy. It 
converts the large vise to the easy manip- 
ulation of a small one. The attachment 
consists of tTVO lengths of flat iron, one 
drilled and tapped near the ends and m 




the center to take studs as shown, and the 
other drilled to slide freely over the outer 
studs. The center stud is fitted with a short 
handle and bears against the free- sliding 
piece of flat iron to press it against the 
work when the handle is turned. The 
tapped flat-iron strip is quickly adjusted 
for the work so that a slight movement of 
the clamping handle loosens or tightens 
the free -sliding strip against the work. 

— H* Moore, Leeds, Eng. 



Wire Solder Protects Minnow Net 
from Rocks and Pebbles 

To prevent wear 
on a minnow net 
from rocks or peb- 
blesi one sports- 
man uses wire 
solder. This is 
threaded through 
the net and around 
the iron hoop, 



Homemade Electric Glue Pot 

_ An inexpensive 
baby bottle 
warmer makes an 
excellent heating 
unit for the home- 
workshop glue pot. 
By using a l^fe-pt. 
bottle or jar with 
a wide mouth, a 
2-in. brush can be 
inserted into the hot glue. This warmer 
has many other uses around the home shop 
such as quickly heating small quantities of 
water and other liquids. 



Prongs of Electric-Cord Plug 
Twisted to Get Good Grip 

When an elec- 
tric-cord plug does 
not fit snugly into 
the connecting 
socket, twist each 
one of the prongs 
slightly with a pair 
of pliers. This will 
cause the prongs 
to fit tightly in 
their sockets so that they make a good 
electrical contact with them. 
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Bracelets and Necklaces from Walnut Shells 




I TNUSUAL and attractive pieces of 
^ “costume jewelry” can be made from 
black- walnut shells^ which are so hard and 
close-grained that they take a beautiful 
polish, and are strong enough to withstand 
reasonably hard usage. The necklace and 
bracelet shown are but a few of the possi- 
bilities of this materiah Buttons, pins and 
novelty hat decorations 
also may be worked out. 

After selecting several 
regular shaped nuts, scrub 
the shells clean with soap 
and water, and saw off 
slices or disks, using any 
fme-tooth saw. To facili- 
tate holding the nuts, 
which are placed endwise 
between the jaws of a vise 
while sawing, the ends 
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are flattened slightly with a file. The nut 
is squeezed between the jaws wrlth just 
enough pressure to hold it. After sawing 
halfway through the nut, a spacer of card- 
board is forced into the saw kerf to pre- 
vent breaking or binding, and the nut is 
turned over to continue the cutting. 

The sections are placed in a vise or hand 
screw and holes are drilled about Vz in. 
apart through the edges for the thread or 
elastic. The faces of each section are 
smoothed with sandpaper and polished to 
a fine sheen with wax. Six or seven sec- 
tions of uniform size are required for the 



bracelet. Two ^/s^in. beads, one 
on each elastic, are required as 
spacers between each disk. The 
elastic Is drawTi fairly tight and 
knotted so that the knots will 
come within one of the large 
openings of the shell to help conceal them. 

The necklace is strung on strong linen 
thread and provided with a metal clasp. 
Here you can use pieces of the same diam- 
eter, or you can use a large one in the 
center and have progressively smaller 
ones toward the end. The quantity of 
beads between sections and above them is 
indicated by numbers on the photo of the 
necklace. Brown, black or crystal beads 
are appropriate for this jewelry. 



COilcloth will be easy to clean if it is kept 
thoroughly waxed. 



DECEMBER, 1940 



913 



Small Spring'Operated Vise for Modelmakers 

Handy for many small 
jobs done by the model - 
maker, this simple little 
spring vise is easy to 
make* Hard maple is used 
for the jaws and base, and 
%-in. dowels for the 
slides. A ^-in. holt with 
a spring and washer over 
it provides the compres- 
sion* A handle may be 
added if desired* Larger 
vises with stronger 
springs can be used for 
heavier work, the base 
being bolted to the bench 
top,’ — Paul H. Smith, Nor- 
folk, Mass* 

Vapor Lock Makes Humidifier on Furnace Inoperative 

Difficulty experienced with the humidi- 
fying apparatus in an air-conditioned fur- 
nace, in that the supply of water to the 
evaporating pans could not be maintained, 
was found to be caused by a bubble or 
vapor lock forming in a fitting in the line 
between the water tank and the evaporat- 
ing pans. The upper detail of the drawing 
shows the general layout of the system in 
the furnace and the lower detail shows the 
fitting where the bubble formed. To avoid 
the bubble, the top part of the fitting was 
tapped to take a copper pipe, over which 
was fitted a length of rubber tubing to 
reach to the water tank. This prevented 
air or vapor from accumulating at the top 
of the fitting, and the rubber tube carried 
any water that might overflow back to the 
tank. — ^eo, C, Crom, Jr., Buffalo, N, Y, 
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Powdered Colors Are Handy to Match Paints for Small Touch-Up Jobs 




A variety of powdered colors that can be 
obtained inexpensively from art dealers 
is handy to have in your workshop for 
matching paint.s for small touch-up jobs. 
When a painted article has to be matched, 
select the paint that most nearly matches 
it and add to it a little powdered pigment 
of the desired color. 



CTo give added gloss to reed furniture, 
dip a stiff brush in furniture polish and 
brush the furniture well 
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T ¥ ERE^S the chance for dad or big 
^ ^ brother to satisfy the home- 
making instinct of a little girl mem- 
ber in the family » You can make her 
either a small house? in which to moth- 
er her dolls or, you can build the same 
house on an enlarged scale as an out- 
door playhouse. Figs, 1 and 3 show the 
dollhouse, and Fig. 2 the playhouse. 

For the dollhouse, use Va or %-in. 
plywood. Shape the sides, ends and 
roof pieces to si:5e as in Fig. 4, and cut 
the window openings. The inner edges 
are recessed to receive the windows 
flush. Each one is cut out of two stiff 
pieces of cardboard. Tracing cloth is 
sandwiched between to simulate glass. 
Fig. 5, Stain the cardboard walnut and 
set in the opening with glue. After the 
windows have been completed, paint 
the end and side pieces. Painting them 
now is much easier than after they 
have been fastened together. When 
dry, assemble them with brads, allow- 
ing the side sections to extend beyond 
the ends about ^4 in. 

Now come the gables and chimney. 
It will he w'ell to paint them too, before 
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attaching to the main sec- 
tion. The removable part 
of the roof is held in place 
by two cleats. The half- 
timbered effect is ob- 
tained by gluing or tack- 
ing on pieces of cardboard 
that have been stained 
and dried. Shingles are 
rectangular pieces of 
cardboard of various sizes 
glued or fastened with 
brads. They should be 
painted various colors, 
such as orange, yellow, 
red, green or bine. 

The house can he 
mounted on a piece of 
wood about % in. thick of 
whatever size you want. 
When you are finished 
with the jobj take a small 
water-color brush and go 
over the outside with 
dark stain to produce a 
weathered appearance. 
The dollhouse can he il- 
luminated with a string of 
Christmas-tree lights, 

For those who like to 
build a playhouse, Figs, 6 
and 7 give detailed con- 
struction. The two sills 
which support the struc- 
ture should rest either on 
stones or concrete blocks 
to prevent rot. For the 
floor joists use 2 by 4-in. 
stock and cover them 
with shiplap. The rafter 
sections are 1 by 3-m. 
stock, fastened together 
by overlapping boards. 
Shakes are used for 
roofing, hut if you are un- 
able to obtain them» a 
good substitute can be 
made with ^-in. -thick 
boards. As with the doU- 
house, these should be 
varied both in width and 
length. Use either shiplap or waterproof 
plywood on the sides. Plywood is the bet- 
ter as it will present a surface without 
crackst and it can be laid out so that the 
joints are covered with the half timbers, 
which are used to produce the ^'fairyland 
effect.” These timbers are 1 by 3-in, boards 
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5PACED 
ON CENTERS 



nailed over the wall as lodicftted. Paint 
the house as suggested for the dollhouse, 
or an all-u-hitc house with bright-colored 
shingles would be effective. The inside can 
be lined with wallboard, pl^'W'ood, or even 
heavy cardboard, tinted or stained to suit. 
Or^ you can use wallpaper. Linoleum and 
rugs for the floors \vill also please the 
young owner. Built-in fuiTtilure such as a 
table^ benches and bookcases will make the 
house more “livable*” 

If desired, electric lights can be installed 
with wall switches and ceiling lamps com- 
plete, Also, if you want the house as real- 
istic as possible, you can put in running 
water, using small pipe or tubing to carry 
it where desired. If the house is placed 
permanently in the yard, a garden hose 
can be used to convey the water to the 
playhouse piping system. And, of course* 



STUDDING, 

CLEATS 
OW IM&LOE 

MOiDl MO TO 
SIMULATE 
GLA,S5 
DIVISIONS 



SHI 



DETAIL OF wmDOW 



DOOR 



you will want a sink and kitchen wall 
cabinets. In the original house, a false 
fireplace was installed, Built of wood, it 
was painted to simulate brick. The inside 
was lined with sheet asbestos and an elec* 
tric heater installed. Also, there was a bell 
in the playhouse for calling the young 
mistress for meals. 
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Windmill Ladder Is Removable 
So CKildren Cannot Climb It 




To prevent small children from climbing 
the ladder of a windmill, one farmer cut it 
several feet above the ground so that it 
could be removed and suspended out of 
reach. Flat-iron strips with hooks bent on 
the ends were welded or bolted to the up- 
per end of the removable section to permit 
suspending the ladder safely* 



Bench Holder for Hand Grinder 

Two spring-sleel broom holders are 
mounted side by side to form this holder. 
As the springs are made to hold an object 
having a smaller diameter than that of the 
grinder^ it is necessary to spread them a 




bit before mounting. Short pieces of rub- 
ber tubing are fitted over the springs to 
prevent marring the grinder* The holder 
permits the grinder to be used for various 
kinds of bench work with metal, wood or 
plastics* — Allen Fiske, Chicago, 



Bookmark from Bobby Pin 

A simple yet 
permanent book- 
mark is made eas- 
ily from a bobby 
pin and a piece of 
ribbon- Slip the 
end of the ribbon 
through the lop of 
the pin and clip it 
on the book back* 



Apparatus Clamped to Ring Stand 
by Stiff Spring 

If your chemical apparatus does not in- 
clude a number of special clamps or sup- 
ports for holding pipes, rods or tubes j you 
can secure parts of this nature to an ordi- 




nary ring stand by using a flat-steel spring. 
Just place the rod or tube over the center 
of the ring and insert the steel strip from 
beneath the ring, running it over the tube 
and under the ring again on the other side- 
This will hold the tube firmly in a hori- 
zontal position. If it is necessary that the 
tube be held vertically, this may be done 
by clamping a second ring to the shank of 
the first one as shown. 
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Child’s Hand Mirror Shaped Like a Squirrel 




Any little girl will be delighted with this 



hand mirror, which resembles a flying shaper or drill press. If these are unavail- 

squirrel with the legs and tail extended in able^ you can use a lathe as shown in the 

a soaring leap. Five-ply, plywood upper details. Paint the frame ivory in- 
fer the frame and V 4 -in,, 5-pIy plywood for eluding the back of the bevel, which re- 

the mirror backing are the materials need- fleets in the mirror. Insert the mirror, pad- 

ed. First jigsaw the mirror opening and ding the back with cardboard and paper to 

true it up so that it can be u^ed as a guide bring the back flush with the frame. A few 

in cutting the rabbet for the mirror on a drops of glue will hold the back in plaee^ 



Clothes Wringer Dries Pelts of Small Animals Quichly 



Fur pelts ordinarily take a long time to 
dry, even when carefuUy cleaned by an 
experienced hand of all excess fat and 
moisture. Amateur trappers on farms and 
in small towns are prone to rush the diying 
process with artificial heat. This causes the 
pelt to crack and greatly reduces its value. 
Trappers in the Louisiana swamps, one of 
the greatest fur- producing territories in 
the United States, run the freshly stripped 
pelt, nose first, through an ordinary clothes 
wringer. If the pelt has a tail on, it is run 
through to the tail and then reversed and 
backed out Of course, only cased pelts 
can be so treated. — K. Keith, Keokuk, la. 
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THOMAS P. LAKE 

TpiGURE skating is basically the 
use of four curves, which are 
made on the forward, inside and out- 
side edges, and on the backward, in- 
side and outside edges as in Fig. 5. 
Figure skates are designed to make 
curves and spins possible. From 
front to back, the edge of a skate is 
a smooth curve which changes from 
a very short radius at toe and heel to 
a very long radius in the center. The 
edge is fairly thick and is ground 
carefully to a mirror- finished hollow 
section as in Fig, 2. The shoes are 
usually leather-lined and, when used 
indoors, are often worn without 
socks. The bare skin adheres to the 
leather, and the skate is then firm on 
the foot without the necessity of lac- 



ing as lightly as when socks are worn. The shoe 
should be laced very tightly from the ball of the 
foot over the instep, and left loose enoLigh above 
that point to allow good circulation and ease of 
bending. See Fig, 4. 

Symbols used in describing figures are abbre- 
viations of the words describing the basic curves, 
as given in Fig. 3. Correct position of legs, body, 
arms and head is essential Generally, the body 
must be erect as, in Fig. 6, The chest should be 
expanded, and the shoulders held squarely. The 
head should be erect, and never tilted more than 
a moment to look at the ice. The ice should be 
seen only in brief glimpses. Beginners often 
cramp their figures by too much looking down. 

Arms control balance and supply the slight 
impetus necessary to begin many maneuvers. In 
skating, the hands should be kept below the 
shoulders, the palms inward or downward — 
never upward. Also, the skating leg always 
should be bent at the knee, and kept relaxed. 
The balance leg should be well separated from 
the skating leg, the knee bent, the leg rotated 
outward until the leg is about at right angles to 
the skating leg, and the toe pointed down, as in 
Fig. 7 and the insert of Fig. 9. 

The four ba^ic curves may be skated in the 
form of figure -eight circles in order to exercise 
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i/TV cu/cve^ 






both feet alternately and 
acquire the correct position. 

Begin with the forward fig- 
uj’e-eightt ROF and LOF^ as 
illustrated in Fig, 9, Stand in 
position A, shoulders in line 
with the long axis. The right 
foot points directly aheadj or 
in line with the short axis, and 
the left foot is at a right angle. 

The position of the body and 
feet is shown in Figs. 6 and 
The heel of the right foot (to 
be the skating foot) almost 
touches the instep of the left 
foot (to be the balance foot). 

Bend the knees^ and push 
sharply with, the inside edge 
of the left foot, using the cen- 
ter portion only — not the toe> 

After starting, look over the 

right shoulder toward point X. The body is inclined 
to the right, or toward the center of the circle, and 
as the ankle is almost straight, the curve is skated 
on the outside edge. During the first quarter of the 
circle, the shoulders are kept almost parallel to the 
long axis. At the quarter point, the shoulder over 
the skating foot leads, and the back is toward the 
center of the circle. See position B, Fig. 9, This posi- 
tion is held until up to the halfway point of the 
circle* Then it gradually changes so that in the last 
quarter of the circle, the shoulders have been 
brought around until they are parallel to the long 
axis, and the body faces the direction of motion as in 
position D. In the first part of the circle, the balance 
foot is carried behind the skating foot, toe down, and 
the knee is rotated until the leg is at right angles 
with the skating leg, as shown in position B and the 
insert of Fig. 9, This position is important, and at 
first is a strain on unused muscles. After passing the 
halfway point in the circle, position C shows how you 



e mhau^t the pt>aitiar% far 
alEO detailed in Fig. 0 . After thm itartt 
the SaJancc fep* pointed doutnuMrd^ 
is separated fram the thofing leg as in 
Figf 7f and la turned lO that rt be 

at right englma ta the rhaCttfg leg^—alsa 
erne ititort of Fig. S. flfatie* th* eaey, 
uttet rained position of the arms and the 
. crvct position of the body 
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begin to draw the balance foot forward in 
a smooth motion that brings it to a leading 
position at the finish of the circle. All this 
time the toe is pointed down. At the be- 
ginning of the circle, the right arm is held 
with the forearm across the body; the left 
arm is extended and held almost over the 
balance leg, as in position B, Then the left 
arm is brought foi'ward with the balance 
leg, and the right arm is straightened and 
placed at the side* After the completion of 
the first circle, the left foot is placed on the 
ice at the instant the right foot is turned 
sharply at right angles to supply the push 
for the next circle* This push should be 
obtained by a partial straightening of the 
knee; the force should be applied against 
the center of the skate blade — not the toe. 
In position E, the left forearm is held across 
the body, while the right leg and arm are 
used to balance* Now, the skater*s line of 
vision is toward point Y* At position F the 
skater’s back is toward the center of the 
circle, while the line of vision is diametri- 
cally opposite. Then position C is repeated 
with opposite arms and feet to position G, 
which is similar to D but with the left arm 
straightened and the right foot and arm 
advancing. 

After the OF edges, begin with the IF 
edges, also skated as a figure-eight See 
left detail of Fig* 10* Start in. the opposite 



direction, as before, looking toward point X, 
The left instep should almost touch the 
right heel and the right foot should point 
in the direction of the short axis* After 
bending the knees, push off by partly 
straightening the left knee. After making 
a half- circle, look back toward the start- 
ing point, and gradually bring the balance 
foot to a leading position, when it is ready 
for the next stroke on the other circle. 

Next come the two backward edges* Be- 
gin with OB figure-eight as in the center 
detail of Fig. 10, by standing with the body 
facing point X, both feet parallel to the 
long axis. Pick up the right foot (which is 
to trace the circle), turn the toe inward, 
bend the knees, and replace the right foot 
on the ice at the instant of pushing off with 
the inside edge of the left skate. In the first 
part of the circle, the balance foot remains 
in the following position. Turn the head 
and look over the left shoulder* In the 
second part of the cirde, change the bal- 
ance foot to leading position. The back is 
all the time partly turned toward the cen- 
ter of the circle* When the starting point 
is approached, bring the balance foot back, 
place it on the ice, and at the Instant of 
contact turn the right foot at right angles 
and push with bent knee* 

The IB figure -eight, as in the right de- 
tail of Fig* 10, is begun with the back 
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turned toward the center of the first circle 
to be skated. Pick up the skating foot, turn 
the toe in, and replace it with the toe near 
the instep of the other foot. At the instant 
of contact, push from bent knee. The right 
arm is back, having assisted with the in- 
itial saving: and the left leg is fonvard. The 
eyes should watch the trace for the first 
third of the circle, and then look to the 
center, at tho same time bringing the bal- 
ance leg back until it leads the body, which 
faces the center of the circle. Tho position 
is now identical with that shown in Fig. 12. 
When the center is reached, drop the leg to 
skating position, and place it on the ice as 
the other foot is turned at right angles for 
the push. 

After the four edges have been mastered^ 
the change-edge figures can be attempted. 
In these a change is made from a curve on 
one edge to the opposite curve on the other 
edge of the same skate. For example, from 
a start on ROF, a change is made to RIF, 



R6UR£-THREie: EIGHT 



TuRf^Htte. 



STW 



make CiacLES aiqia fCEr diawst^h. 



If the change is made after a half-^circle on 
ROF, the next half-circle on RIF makes a 
figure-S. In symbols, the maneuver isROF 
to RIF. The change of edge is made during 
a shift of weight from the front part of the 
skate fin OF curve) to the rear part (in 
IF curve). The impulse for the change 
ROF-RIF is acquired by first moving the 
balance foot to leading position, and then 
swinging it back to following position. 
During the latter motion, the change edge 
is accomplished. The change-edge figures 
may take the form of a three -circle eight, 
as in Fig. 11, with the semi-circle on one 
edge followed by a full circle on the other 
edge, and repeated on the other foot. 



After the change edge you come to the 
figure -threes. Where the change edge 
accomplishes a change of edge without 
a change in direction, the figure -three 
changes both edge and direction. As in 
Fig. 14, start vdth ROF, just as in the OF 
circle except that the right arm is ad- 
vanced, Look at the place where the turn 
will be made. Keep the skating knee well 
bent, and allow the swing of the balance 
foot to provide the initial impetus for the 
turn. Aid the turn by pointing the right 
skate to the right, whereupon the body 
will continue on over the skating foot. As 
this occurs, the weight is placed on the toe 



DECEMBER. 1940 



923 




TURtE TURN CHAN GE. 

FEET 



TURN IN Al 






MAKE CIRCLES 10 TO i£ fEET DIAMETER. 



VERr SHORT ON R16 



* 

•» - . * p 






T. 



STROKE H&RE, 

LIB Foil 

PREflARATlOFtV SWfN<» 



® Ctohb JHokuwU 



of the skate and the heel 
swung around through J.80 
degrees. In Fig* 13, the skate 
is shown as this pivot about 
the toe is almost completed. 

After the turn, the balance 
foot leads^ the position is 
similar to that shown in Fig. 

12. The three-turns and the 
change edges are accompa- 
nied by a change of balance 
which is very similar to that 
of a bicyclist, who changes 
his direction by first steering 
slightly in the opposite direction in order 
to throw his balance correctly for the real 
curve which follows immediately* Like- 
wise, this is true in skating, a curve in one 
direction is initiated first by a slight curve 
in the opposite direction. It is this prelim- 
inary twist that gives the correct inclina- 
tion to the body for the lengthy curve. 



Double- threes, shown in Fig. 
15, consist of an OF -three fol- 
lowed by an IB- three, prac- 
ticed alternately on each foot. 
Practice this figure in large 
proportions, and hold each po- 
sition for a few seconds. The 
next figure is a simple stroke, 
which is a turn on one foot fol- 
\ lowed by a curve on the other 
) foot. See Fig. 16. For example, 
from a ROF curve, make a 
three-tum, but instead of con- 
tinuing on RIB, place the left 
foot on the ice in a LOB curve* 
This step should be practiced 
on all edges. 

When the turn of a stroke is 
combined with a short leap 
into the air, as in Fig. 19, the 
turn is the Cross Mohawk 
jump, also called the flying 
three, and three-jump* By 
crouching deeply on the skat- 
ing leg before the jump and 
sinking deep on the landing 
leg, the jump is made to look 
much higher than it actually 
is. Fig. 17 shows the skater descending in 
a three''] ump, or Cross Mohawk, while Fig. 
IS shows the early part of the landing po- 
sition* On landing, the balance leg is lifted 
backward and the arms are outstretched, 
whereupon the position is simitaT to that 
in the back -stop, or Charlotte scratch, 
shown in Figs, 1 and 20, 
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Cover of Tidbit Box Locks in Raised Position 




Neat and unusual in appearancCt this 
tidbit box has a cover that locks in the 
raised position when lifted to the top of 
the handle and given a slight turn. The 
cover IS closed by reversing this proce- 
dure — turning the cover slightly to allow 
the pin in the handle to pass through a slot 
in the cover. Dimensions and assembly are 
shown in the left-hand detail. First, turn 
the box to shape, leaving a projection IV4 
in. in diameter in the center* Drill this 
vertically for the handle^ which is turned 



with a tenon on both ends, one to slip into 
the box projection and the other to take 
the knob or ball at the upper end. Next, 
turn the lid, drill It in the center to slip 
over the handle, and slot opposite sides of 
the hole to pass a pin, which is inserted 
through the handle as indicated. Assem- 
ble the box and finish as desired* 



Old Heating Stove Can Be Repaired Easily with Firebricks 




If the lining inside an old heating stove 
has burned out and you would still like to 
get a few more years service out of it, line 
it with firebrick. Twelve to fourteen bricks 
and a dime’s worth of fire clay to use as 
mortar will be sufficient for most .stoves. 



Improving the Christmas Tree 

An unbalanced Christmas tree may be 
adapted for decorative purposes by re- 
arranging some of the branches* Cut off 
excess branches close to the tree and taper 
the ends of them with a knife* Then bore 
holes in the trunk where additional 
branches are needed and insert the ta-» 
pered ends of the extra ones in the holes, 
anchoring them in a natural position with 
glue and small nails. 
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Guides Permit Filing Band Saw 
in Ordinary Saw Vise 




The addition of these guides to the ends 
of the stationary jaw of yoor saw vise con- 
verts it to hold a band-saw blade. Drill 
and tap both ends of the jaw so that rec- 
tangular pieces of sheet inetal can be piv- 
oted to them to support the blade at the 
correct height above the jaws* 



Substitute for a Set of Bar Clamps 

If you do not own a set of bar clamps for 
handling boards to be glued edge to edge 
you can make a pair for light work from 
a couple of large radiator-hose clamps of 
the type having thumbscrews for tighten- 
ing them. Sweat or braze an additional 
sheet- metal strap to each side of the clamp^ 
these straps having holes drilled about an 
inch apart throughout their lengths, To 
use the clamps^ set them over the edge of 




one of the boards of the assembly and in- 
sert a large nail or steel rod through the 
pair of holes that just clear the opposite 
edge. Insert waste -wood pieces under each 
nail and also under each thumbscrew to 
prevent marring the work* Screwing down 
the thumbscrews with pliers brings the 
boards tightly together* In case the joint- 
ing is not perfect, just lay the assembly on 
a flat surface with the nail end of the 
clamps extending over the edge and put a 
heavy weight over the work. 



Tricycle Pedals Shorten * 'Reach’ ^ 
for Small Children 




To make the “family’' tricycle as easy for 
the smallest member to pedal as for the 
largest, one man provided oversize treads 
for the pedals. Consisting of two blocks of 
wood clamped to each pedal with stove 
bolts, these auxiliary treads can be at- 
tached or removed in a jiffy* 



Crotched Stick Driven in Ground 
Serves as Camp Bootjack 

Campers who 
wear rubber boots 
will find that a 
crotched stick will 
serve as bootjack 
to remove them. 

Use a strong stick 
and drive it into 
the ground at an 
angle. 



CBone handles of steel knives may be 
whitened by rubbing them with a Rannel 
cloth dipped in peroxide of hydrogen. 
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\ \7HILE the banjo cloek is essentially 
' American,, we have modified it here 
to embody a touch of southern Spanish 
style having a carved, scroll throat. Fig. 2 
shows the general assembly. The drum of 
the clock is turned from a blank built up 
in segments. Fig* 1, A center hole is turned 
in the drum to take the w'^orks, and is re- 
cessed around the edge to fit the dial 
mounting. The back is jigsawed to shape 
from a single piece, and is fitted with a 
scrolled overlay, Figs. 3 and 4, glued and 
screwed in place. After completing the 
drum, glue and screw it in place on the 
back. The box at the bottom is of simple 
construction except that the inlay front 
panel is set in. inside the end and bot- 
tom pieces of the box to give a framed 
effect to the picture. The panel is deco- 
rated with an overlay jigsawed from thin 
veneer and glued in place. A lid hinged to 
the lop of the box makes it a handy place 
to store numerous small articles. 
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Scratch Brush Shreds Magazines 
for Paper-Pulp Novelties 






The usual method of making pulp for 
molded-^paper construction is to soak the 
sheets in water until they axe thoroughly 
saturated and then to agitate the mass until 
it is sufficiently broken up into small par- 
ticles. A much better and quicker way to 
obtain pulp is to shred a number of old 
pulp magazines with a steel scratch brush* 
Make a slotted table as shown and set it 
up close to the wheel. Dampen the maga- 
zines to be used as the pulp supply and run 
them, one at a time, slowdy over the table. 
The wheel will quickly shred the paper 
into minute particles. The paper can be 
run through dry, but dampening it is to he 
preferred as it keeps down dust. Gather 
up the accumulation of paper shreds and 
soak it for an hour in warm water and 
liquid glue. The mass is then ready to 
mold into any desired shapes* 



Sink Stoppers Better Than Plugs 
as Clothesline-Post Sockets 

Pipe sockets axi- 
chored in the 
ground for the in- 
sertion of remov- 
able clothesline 
posts, are usually 
provided with 
projecting, wood- 
en plugs to keep 
out dirt and water 




when not in use* One housewife replaced 
them with rubber sink stoppers, purchased 
at the local dime store* The stoppers may 
be inserted so that they are practically in- 
visible and flush with the ground* The at- 
tached rings make it easy to remove them 
when desired, 



Rubber Door Stop Holds Work 
in Miter Box 

The difficulty of 
holding a board 
securely in the 
miter box can be 
overcome by 
clamping a rubber 
door stop onto the 
box so that the 
blunt end of the 
wedge rests firmly against the board. The 
wedge may be lifted easily for the adjust- 
ment or removal of the board. 



Brace Straightens Scroll-Saw Blade 

A scroll- saw blade will not operate sat- 
isfactorily unless it is at right angles to the 
saw table, and much time can be saved by 
using a metal comer brace as a guide when 





replacing blades. By holding the blade 
against the guide, which rests on the table, 
the blade will be absolutely perpendicular. 
It can then be locked permanently into the 
chucks without testing. 
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VERTICAL 

Photo ehlarge^ 

hah Vetnit€ 

By ALEXANDER MAXWELL 

rj^MBODYING features found in expen- 
sive commercial modelst the enlarger 
shown in Fig, 1 offers the home photo 
isher an efficient unit which can be built 
inexpensively, using ordinary hand tools. 

Details of the construction of the vertical 
framework, which can be made of birch, 
mahogany or other hardwood, are given in 
Fig. 7, The groove in the fork-shaped 
standard which provides a track for the 
lamp-house carriage, is formed by fitting 

thick spacer blocks at each end of ii 
two outer members a<i shown in the circa- jP 
lar detail The detail below Fig. 7 shows 
the type of joint used in joining the legs lo 
the lower end of the track. Lay this out 
carefully, using a protractor and a bevel 
gauge to transfer the 
lines accurately to both 
sides of the piece. 

When fitted properly^ 
this will give the 
standard the required 
5-degree rake. The 
base is made of ply- 
wood, around the out- 
er edge of which is 
screwed a metal frame 
of brass angle. To the 
comers of this frame 
are bolted the legs of 
the standard and the 
tubular supports. To 
offset the weight of the 
overhanging lamp 
house, a 25-Jb. lead 
weight must be at- 
tached to the base as 
shown. This you can 
cast in a simple wood 
form from scraps of 
lead pipe. 

Fig. 6 gives full di- 
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ted with a large washer and wingnut as 
shown in Figs. 5 and 8. Referring lo Fig. 
0, you will notice that a slot is provided 
in the lower end of the hanger. This Is to 
pemnit adjustment of the lamp house^ 
which must set perfectly plumb to assure 
sQuare and undistorted projections. Ei- 
ther a plumb line or level held against the 
side of the tubing w'ill check this accu- 
rately. This, however, is a final adjust- 
ment. which is made after the enlarger 
has been completed. 
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mensions for the lamp -ho use carriage. 
ThLs consists of three parts, namely: the 
carriage, and the brackets and hanger 
which support the lamp house. These 
are assembled in the order given into a 
single unit. The carriage should fit 
snugly in the track, without play, yet 
.should slide freely. An application of 
wax will help. It is locked securely in 
the desired position by means of a bolt 
extending through the standard and fit- 
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The lamp hou^se^ Fig. 10, 
is made up of several 
standard items which are 
improvised for the inner 
parts. The shell is of brass 
tubing, the upper end be- 
ing capped w'ith a rabbet- 
ed wood disk through 
which tlie light fix lure Is 
suspended. The lower end 
of the tube is attached to 
the built-up negative 
holder which is detailed 
clearly in Figs. 2, 3 and 4. 
This is made up 
in sandwich form 
to accommodate 
the lower end of 
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the lamp house, a standard 4^-in. con- 
denser, opal ground glass, masks and a film, 
carrier. The opal glass is provided to dif- 
fuse the strong light passing through the 
condenser, while the masks, Fig. 13, permit 
undesirable portions of the negative to he 
blocked off. The film-carrier will accom- 
modate 35-mm. film, and cut films up to 
2Vfe by in. The condenser is clamped in 
the assembled unit with four brass strips 
bent as shown in Fig. 12. These engage in 



notches cut in the underside of the top 
layer, Pig, 2, and are held with set screws 
which pass through tapped holes in the 
lamp house and butt against the strips. 

To the louver end of the lamp-house 
hanger is attached the focusing unit shown 
in Figs. 11 and 14. The lens board ti-avels 
vertically on two parallel tubular guides 
by means of a lead screw supported in 
small ball bearings mounted in head and 
foot blocks. Mount the bearings so that 
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the thrust bears against the outer race. 
These as well as the sleeves and lead screw 
should be kept clean and oiled. A swing” 
ing ruby shield, Fig. 9, which serves as a 
safelight and allows the bulb in the lamp 
liouse to burn continuously while in use, 
is attached to the underside of the lens 
board as shown, in Fig. 11* 

If you prefer making the bellows instead 
of purchasing it, Fig* 15 shows successive 
steps to follow in folding one of paper or 
heavy cloth* To make it fold properly, the 
end pleats must be reversed alternately. 
That is, if the crease is inward, press it out- 
ward* Make a complete round of each fold 
before starting the next. When completed, 
the bellows is glued in place over the open- 
ing in the lens board and to the underside 
of the lamp house, as shovrn in Fig. 13. 

It is recommended that a lens of high 
quality be mounted in the lens board, pref- 
erably a F* 3*5 or F* 4.5 having a focal 
length of 3Va in* and an iris diaphram of 
at least an F. 22 stop. Such type lens, made 
expressly for enlargers, can be purchased 
from camera or optical supply houses. 
While the construction of the lamp house 
permits the use of much larger bulbs with- 
out excessive heating, a 60-watt bulb will 



bellow;* 



be found adequate. If 1 10- volt current is 
not available, a high -intensity searchlight 
bulb may be used, operating it from a reg- 
ular 6 -volt storage battery* 



*Shocfc Absorbers’ on Light Stand 
Protect Bulb Filaments 

■; When a tele- 

scoping reflector 

quickly, the shock 

of a photoflood 
bulb. If the stand is taken apart and a soft- 
rubber grommet slipped over each sec- 
tion, the grommets will absorb the shock 
and prevent injury to the bulb. 
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Simple Viewer to Check Your Photo Negatives 





mounted as indicated in the circular detail. 
A socket and lamp inside llie hoa are wired 
lo a switch mounted at the back for con- 
trolling the light. Ventilating holes are cut 
in the sides near the top. Strips of sheet 
metal painted black arc fastened about 
in. behind the holes to prevent direct rays 
from escaping through them. 
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Amateur photographers w'lll find this 
viewer handy for examining negatives or 
color transparencies, it is nothing more 
than a small plywood box having a sloping, 
hinged cover, which has an opening cut in 
it to take a piece of frosted glass, which is 
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bettering bines Scored on Glossy Prints loitfi a Ruling' Pen 

Uniform lettering can be done on glossy 
photographs if guide lines are first scribed 
with a ruling pen. Set the jaws of the pen 
as wide as the letters are to be high and 
draw it very lightly across the print. The 
lines will show well enough to do the let- 
tering hut will not be noticeable afterward. 



Trimming Picture to Fit Frame 




Although t h c 
method shown 
here is very sim- 
ple, it is seldom 
thought of when it 
is necessary to 
trim a picture to 
fit a frame. Re- 
move the glass from the frame and lay it on 
the picture, moving it until it covers the 
desired part. Then trim around the edges 
with a sharp knife or a ra^or blade. 
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Burned-Out Electric Fuses Used 
as Water-Color Cups 




Electric fuses having glass cases provide 
neat cups for holding small amounts of 
water color used for tinting snapshots and 



photographs* Just lemove the metal parts, 
fill the glass cup with color and you are 
ready to start work* — C. M. Black, Chicago* 



Safety Pocket Scriber Made Easily 
from Automatic Pencil 

An ordinary ten -cent automatic pencil 
can be converted into a pocket scriber by 
merely substitut- 
ing a No* 55 drill 
for the lead. The 
drill is ground to 
a sharp point and 
hardened before 
using* As the pen- 
cil mechanism will 
pull the drill in 
and out of the end 
in the same way that it would the lead, 
this gives you a scriber that can be carried 
safely in the pocket and is also already 
fitted with a pocket clip* 

— Ralph H. Graham, Gatun, Canal Zone* 




YOU’LL BE PROUD of These MODELS 

Do y op WAnt a of one of th« raiut outat4nd^nff )n biatory 7 Then build th« **SDVfrreign 

of the SeA:»r'^* CoinplAtF infoTinatiun. on the construction of this ornately decorated and highly pic- 
tureaque mod«J* 34 in* lon^ and 2$ in. hiph ovar all, is given, in our plan* Nag* to 33.^ incL, pHcvd 
at ^1.50* Daacriptive tfKC in bound book, $1.00 additiAnlil 




Other Worth-While Models 

"Flying C1<^ud" Clipper Ship — ^709 tn 71. 4A: 
No collection is completo without a clipper* 
Plans include full-size lift templates. $1.25. 
Descriptive data in hook form $1*25 extra. 

"Grecian Trireme'^^— 1030 to 103$: A model 
that is decidedly unusual* H.uU is carved 
from 30'in* length of 2 by 6-in. 1ir* $1*00. 

"Half Moon" — TIT to 71AA! Model of boat 
Used by Dutch Seaman, Henry Hudson. 
Fine example of ohips of early 1600^** 24 
in* long* $1,00* 

"Atlantic" Locotnotive — 1032 to 1035: Work- 
ing model of world's first mountain climb- 
er* l/40th actual size. RuUs on 0-gauge 
track. $1.00. 

"RailpLane^'o— tO40 and 1041 : Latest design 

in alr-proi^ned •treamllned locomotives for 
attic TailroBders. No machine work re- 
quire d. SOc* 

"Sea Bee" — OfiS to 90S: 3 2^ in, speed boat for 
circular race coursea* Powered by midget 
gas engine. Develops speed of 20 to 25 
m.p.b* $1*00. 

Model CDlonial Cannon-^TSS: Perfect 3D-in* 
miniature of guns used during days of 
1776* 2Sc. 

Any six individual plans (net sets of plans > 
will bo sent postpaid Upon receipt of $1.00 



Addrcbb — Popular Mechanics Plan Service^ 200 East Ontario Street, Chicago, 111* 
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TINY 

PERSONAL 

RECEIVER 



/^NE of the smallest practical 
radio receivers ever built, 
this completely seif -contained 
battery portable has built-in an- 
tenna, and no exposed controLs. 
Despite its compact size and 4-lb. 
weight, it is claimed to be able 
to pick up stations 50 or more 
miles away by day or night. 

Four miniature RCA tubes, a 
little more than an inch in length, 
were designed especially for the 
receiver and developed after 
three years of research. It oper- 
ates on the two batteries, an 
A-type (ordinary flashlight va- 
riety) of volts and a new type 
67 ^/i"Volt B -battery* Housed in 
a black metal shell measuring 
approximately 9 in. long, in. 
wide and 3 in. deep, 
it is equipped with 
a strap so that it 
may be slung over 
the shoulder, like a 
camera. A black 
steel cover, con- 
taining an inbuilt 
loop antenna, pro- 



Photo fj>* intmrior 
tiimw 9h4fwing A and 
B-batt€ti€s in pasi- 
iiotii compar-^ 

sixe indi- 
cated by cracfJc' 
typ* phont 



tects the speaker and dials* 
Raising the lid turns the pow- 
er on automatically* Space is 
provided on the chromium 
face of the cover for the own- 
er's initials* 

Suitable for use in home or 
office as indicated in photo 
(1), it is carried as shown in 
phofto (2), or the shoulder 
strap may be employed if de- 
sirei Photo (3) Is an interior 
view with bottom 
cover removed. 
The receiver cov- 
ers the standard 
broadcast band and 
may be used in ho- 
tels, on trains, 
boats or in cars to 
hear important 
world news* An 
efficient built-in 
speaker provides 
entertainment for small groups at the 
beach, on hikes, picnics or skating parlies* 
Similar larger portables are frequently 
seen at baseball and football games, the 
owners listening to sports announcers 
broadcasting the game, play by play, over 
local stations. 









DECEMBER, 1940 



L0W-C3OST RECEIVER 





Tf ERE is an casy-to- build set for the 
experimenter who wants not only a 
receiver but also an ampUhex" for playing 
phonograph records, The unit is inexpen- 
sive, thanks to the simplicity of the tw'o- 
tube circuit which employs a pair of the 
new dual-purpose lubes, yet has over a 
watt of good clean audio output with 
surprisingly good tone quality. 

Two volume controLs are provided on 
the set, so that the section can 

be shut off and the amplifier portion of 
the receiver used to amplify the output 
of any inexpensive “record player.” 
Suitable record players, complete with 
pick-up and motor-fHven turntable, are 
available at prices ranging from Sfl.OO up. 
The more expensive the player, of course, 
the better the tone quality. 

The tubes used in the unit are the 
25B8-GT and the 70L7-GT. The former is 
a combined pentode and ti iode used as an 
r.f. amplifier and powf^er detector, w'hilc the 
70L7-GT serves as a rectifier and beam- 
power output tube. When employed as a 
phono amplifier, the Iriode section of the 
25E8-GT provides a driver audio stage, 
swinging the 70ET-GT to an oulput level 
which is sufficient for the average room if 
the volume control is turned on fully. 

To simplify constv action the set is built 
in an open * ‘panel- c ha ssLs*' layout, A stand- 
ard 2 by 7 by 9-m. chassis base, available 
from radio parts houses for about 49 cents, 
is punched and drilled as showm in Fig, 1; 
the front panel consists of a piece of Celo- 
tex, by 8 by 10 in., cut and drilled as de- 
tailed in sketch, sanded, and given a coat 
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of aluminum paint. This panel provides an 
excellent baffle effect and adds materially 
lo the tone of the set. The speaker is a 
5-in. permanent- magnet dynamic type 
bolted to the panel against a piece of grille 
cloth as indicated in photos A and B. This 
speaker comes with locking lugs for 
mounting the speaker output transformer 
in the position shown in photo C, 

Although the circuit Ls a little unusual, 
wiring is quite simple, all connections be- 
ing indicated clearly in the simplified wir- 
ing diagram, Fig. 2, and schematic circuit 
diagram Fig* 3. Please notice that the 
chassis base is not used for the standard 
'■ground leturn” leads as all of the B nega- 
tive leads are carried on insulated tie- 
strips instead. Kubber insulating grom- 
mets ai e employed where it is ncessary to 
run leads through the chassis* A large 
rubber grommet is also used to pass the 
power cord through the chassis base. It 
will be noted that the r.f. coil (Ly) is 
mounted on top of the base by means of a 
small bracket, the position of w'bich deter^ 
mines the numbering code employed in 
the diagrams* Antenna coU (Li) is in- 
stalled in a horizontal position under the 
fCantinu^il to |>a^i> 1^2A> 
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"Snapshots in Sound” by Home Recording 
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TT OME recordings are like pho- 
^ ^ tographic snapshots^ one 
records voices and the other like* 
nesses* Many of the new phono- 
radio receivers and record players 
now include recording facilities 
complete with cutting head^ ex- 
tension cord and microphone. 
Home recording with these units 
provides the owner w^ith a means 
for making his ow'n library of 
*^snapshots in sound”^ — of the 
voices of his family and friends, of 
parties and slate occai^ionS:^ and of 
important radio broadcasts* Xt also 
offers many practical applications 
in addition to furnishing enter- 
tainment, The records may be 
played back immediately. 

The portable unit (A) is a recording 
record player for making and playing rec- 
ords of any tiT?e in conjunction with a 
modem receiver, thus combining the func- 
tions of a record player and recorder* Pho- 
tos (B) and (C) show table model record- 
ei -radiophono combmalions: the girls In 
the lower photo are making a recording of 
piano and song for their collection* Al- 
though anyone can soon learn to make 
good recordings, a few pointers for the be- 
ginner will be helpful. When making rcc- 
ordsj a tiny weight- limiting scale should be 
used, as shown in Fig. 1, to adjust the cut- 
ting head to the manufacturer’s specifica- 
tions. Correctly adjusted needle for accu- 
rate tracking when playing back records 
will prevent uneven wear on a needle point 
and greatly increase the useful life of the 
record, as clearly shown in Figs. 2 and 3. 
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f2f Compact jeu/el aS- 

sembty and a fuse finder which 
mPiiPt direelly on ponr! of base by 
meant of two mvcAlne' ^rreiL'f^ 

Fuse bolder has slatted top far 
screwdriver removal to replace fuse. 
{}) Simple urov« trap eliminates 
a/nirrpur^ cod* interference in broad- 
cast receivers t Standard or home- 
made. plug-lrt thort-ufove coil* used. 
Winding given is for Sd-meter 
hand, inexpensive coils are aVoU- 
abte for al/ <rrnafOPT hofxda 
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Over'dlC'Shoulder PortaWe 5et on” switch so that the amplifier can J^e 

Is Light and Compact opept^d with or without phono. Operates 

on b-voit battery or llu-voJt a.c. line. 



Vi Less than 5 in. high, 10 in. wide and 4 in. 
Meep, this strap-around portable uses s 
' *>>ipecially designed shoulder strap in which 
^ ^the antenna is braided and concealed. 
\ Fifty inches of antenna surface make pick- 
up simple^ no matter where the set is used. 



Ten-Tube 35- Watt Mobile Unit 

This improved 
mobile public- 
address amplifier 
is entirely self-’ 
contained; there is 
no power pack to 
buy or attach* 
Ideal for both ru- 
ral and city dis- 
tricts for use with 
sound trucks^ or at 
dances, carnivals 
and political meetings, it operates eight 
speakers without external transformers, A 
■ 12-in. turntable is included with an ^‘off- 



D.C. to A*C. Phono Inverter 

Midget phono- 
graph inverter for 
operating a.c. mo- 
tor-driven phono 
turntables on di- 
rect-current lines. 

Inverts 110 volts 
d.c. to 110-volts 
a.C., 60 cycles at 15- watt output. Also 
electi^lc razors atid similar a.* 

T 



Ut 



Five-Tube Radio in W 

Housed in a world globe, this unusual 
receiver employs five tubes and speaker in 
a compact chassis; two tubes are dual- 
purpose types. Set is tuned by revolving, 
the globe. Switch, volume control and pi- 
lot light are located on base. 



C Blueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 



NEXT MONTH— How to Build an A.C,-D,C, Two- Tube AlMVave Ecceiver, A 

simple and efficient ell-wave set with standard plug-in coils; easy to build, low in 
cost and an excellent performer on broadcast and short waves. Operates 5 -in, 
speaker. Also— How to Build a Combinatioti Crystal Receiver and Test Set 
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I^EW possibilities in the field, of 
^ ^ sheet-metal work are open to 
a craftsman who is efficient with 
a spot welder* It enables him to 
build articles that he would not 
attempt to put together with other 

Sheet-metal 



WORK 



ELECTRODE 



types of fastenings 

cabinets and sbelves^ small tables, Bj j l j j! 
tool racks and supports, cases, 
tackle boxes, and toys are among 
the many articles on which spot -welding 
can be used to advantage. 

Spot- welding technique: Spot- wielding 
is a simple process in which two metal 
parts are welded at a series of points or 
^‘spots” along the seam joint. The \vork to 
be joined is placed between the electrodes, 
or welding coppei’s, as shown in Fig. 2. 
Pressure on the foot pedal or hand lever 
brings the electrodes together^ thereby 
pressing the parts into intimate contact and 
at the same time causing the heavy weld- 
ing cun'ent to flow through the joint. The 
heat thus produced fuses the parts togeth- 



Prfitising the pedat brings 
the eleetetiiies together on 
the ond causes the 

heavy uteidine current ta 
flou} IhrauEh the /eimt, 
than producing a high 
heatt which fuses the parts 
caT the point of contact 



WELD IS MADE QV 
eRIMOJNO ELECTRODES 
m COtiTACT WITH WOftIt 
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er at the point of electrode contact, pro- 
ducing a spot weld* 

With a little practice^ excellent welds on 
a variety of metals up to Via iti. in thick- 
ness can be made on small^ low-priced 
spot- welding equipment* However^ alu- 
mirmmT copper, and alloys such as brass 
containing these metals cannot be spot- 
welded successfully on the type of machine 
usually found in the small shop, as their 
electrical resistance is too low to generate 
enough heat except on very high -capacity 
welders of special design. In spot- welding 
it is important to use the proper pressure 
on the electrodes and not to hold the cur- 
rent on for too long a time* If too much 
pressure is used, there will be a pro- 
nounced “dimple” at the spot weld, while 
if the current is left on for too long a time, 
bui'ning of the metal and sticking of the 
electrodes will result. 

Preparation for spot -welding: It Is es^ 
sentifil in spot-weldmgj as in any type of 
welding, that the work be thoroughly clean 
and free from grease and oily matter. 
Scrubbing the metal with a stiff brush in 
hot F>oapy water containing a little wash- 
ing soda will generally remove this oily 
film, Fig. 3. The work should be rinsed 
well in hot water to remove all soap, and 
then dried before welding. In some cases, 
additional preparation is necessary to re- 
move plating, rust, scale, or other surface 
coating and expose a clean metal surface 
suitable for welding* 

Spot- welding iron and steel: No pre- 
treatment, other than removing the greasy 
film, is required in spol-welding cold- 
rtdled steel. This metal is primarily a ma- 
chine-shop material and the sketches in 
Fig. 1 illustrate time-saving spot -welded 
joints that can be made on this material. 
Hot-roEed steels and black iron can be 
wielded in the same manner, but the black 
coating or mill scale usually found on hot- 
rolled steels is likely to cause flashing or 
sparking during welding, and also tends to 
weaken the weld. Warm, uncut hydro- 
chloric (muriatic) acid applied on 
the area to be welded, after re- 
moval of the grease film, is usually 
sufficient to remove the interfer- 
ing coating in about a minute* 
The acid should be rinsed off 
thoroughly in hot water as soon 
as the scale has been removed. 

Galvanized iron: Zinc coatings 
on iron or steel tend to produce a 
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weaker and more brittle weld and make 
corrosion of the electrode tips more rapid. 
Where there is any strain on the weld it- 
self ^ such as in the brackets and supports 
shown in Fig, 4, the galvanizing must be 
removed from the surfaces to be. welded 
by brushing them with hydrochloric (mu- 
riatic) acid diluted with an equal quantity 
of hot water. After one minute, rinse the 
acid off wdih hot water and dry the pieces 
thoroughly before welding, The weld can 
be protected against rust by a coating of 
good aluminum paint. 

On small parts made of galvanized iron, 
in which there is no strain on the W'eld and 
strength is not important, it is possible to 
make a ^Hack” weld to hold the parts in 
position by spot- welding. How^ever, the 
weld will be brittle and it is recommended 
that the zinc coaling be stripped off before 
spot-welding galvanized iron. 

Tin plate (temc plate); Tin coatings on 
steel cause little or no interference, and a 
joint made by spot-welding tin plate is 
strong and durable. Cleaning other than 
removing grease is not necessary. Tin plate 
will be found excellent for making air 
ducts, vents, small boxes or containers, and 
numerous other articles on the spot welder. 

Stainless steel; Since stainless steels 
have a high electrical resistance, spot- 
welding is one of the best methods of join- 
ing them. The welds are strong and the 
stainless properties of the finished object 
are not impaired at the joints by the addi- 
tion of other metals, as is the case in other 
types of welds on stainless steel. The blue 
discoloration around each spot weld usual- 
ly can be removed by rubbing the spot 
with fine emery paper and polishing either 
on a buffing wheel or by hand. 

Applications of spot-weldingr Spot- 
welding can be applied, in general, to any 
joint or seam in sheet metal in the various 
metals outlined above. While it is possi- 
ble to spot- weld heavier stock, it requires 
very large currents and is beyond the ca- 
pacity of small welding equipments Fig. 1 
shows a number of types of joints that can 
be made with a small spot welder. When 
thin sheets are spot -welded to thick sheoLs, 
the latter are center-punched as in Fig. 5. 
The punch marks tend to localize the heat 
and a good weld results. 



CNext time you have to use a radiator 
brush, slip an old stocking over it. 



Drying of Printing-'Press Rollers 
Avoided by OU Bath 




The tendency of glue -coated rollers on a 
small job -printing press to soften in moist 
weather and to harden in dry weather, can 
be avoided by storing them in an oil bath 
when not In use. A long container that is 
oil tight will do for storing and is filled 
with a mixture of kerosene and auto lubri- 
cating oil. This is easily washed off the 
rollers with gasoline. 



Cutting Sheet Rubber Accurately 

The next time you have some sheet rub- 
ber to cut, try coveiing both sides of it 
with Cellophane. This tends to prevent the 
rubber from ''creeping’' under the blade of 
the shears. A piece of Cellophane, such as 
that taken from a package of cigarettes, 
wiii serve the purpose for small work. 
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Bolt Ends on Butcher's Block 
Shielded to Protect Clothes 




After damaging his clothing on the ex- 
posed tie-rod ends of his meat-cutting 
block) one butcher shielded the ends with 
metal. Individual pie ting are ideal for this 
purpose and can be purchased at any ten- 
cent store. They can be attached with 
short brads or tacks. 



Rubber-Tired Cart Pulled Easily 
on Soft Ground 

Rubber -tired wheels on this cart permit 
moving heavy loads easily over soft 
ground. The wheels and axle are the 
front end assembly from an old car, the 
wheels being set in a straight -ahead posi- 
tion and the steering arms locked to the 
axle to keep them in place. The box, which 
is bolted tO' the axle, is made of any lumber 
available and is of a size to hold approxi- 
mately 12 bushels of com. A length of 
angle iron bent to a V-shape and bolted to 




the underside of the box near the rear end 
serves as a rest to prevent tipping when 
the operator lets loose of the handles. 

Flap over Hook Keeps Calf 
from Opening Gate 

To keep a calf 
from nosing open 
the latch of its pen 
gatOj one farmer 
tacked a flap of 
fairly stiff rubber 
over it as shown. 

The flap prevented 
the calf from lift- 
ing the latch but 
was easily pushed down by the attendant 
when the gate was to be opened. 



Handling of Molding in Stock 
Simplified by Color Chart 

By painting the ends of molding strips 
in colors corresponding to those on a chart 
posted on the wall, a lumber company 
keeps its stock balanced according to 
lengths, and greatly simplifies taking of an 
inventory. Before the strings are cut on 




the bundles of each size of molding, a brush 
fuU of paint is wiped across the ends of 
the molding strips, after which the strips 
are sorted into bins according to sizes. 
When taking an inventory, the stockman 
can tell at a glance at the colored ends of 
the pieces just how much lineal feet of 
each size he has on hand. 

— L. S, Flint, Boulder, Colo. 




944 



POPULAR MECHANICS 



Straight-Line Graphs to Tabulate Shop Data 




In shops and other places where vai ious 
values and other infoimation must he 
computed frequently on the same subject, 
graphs can be made that will show at a 
glance the area of sheets of copper, Inass, 
iron, etc-t weights of sheets of given 
gauge^ weights of wire of a gtv'en gauge 
and length, as well as the tapers of given 
lengths of work, number of turns of wile 
in a given coil layer„ number of nails in a 
pound and dozens of other uses. For ex- 
amplcj you can find the number of board 
feet in any ]jicce of lumber at a glance 
with the graph illustrated* To make iU on 
paper marked off in squares^ lay out a 
scale^ using the vertical lines to represent 
lineal feet and the horizontal ones to rep- 
resent board feet, A 12-in. board 1 in. 
thick and 10 ft. long contains ID board feet. 



A straight line drawn from 0 to the inter- 
section of the 10-ft. line with the 10 board - 
foot line shows all possible values in steps 
of 3 in. in lengthy or forty values in all, as 
the result of one easy computation. 



Master Plan Inlced on Drawing-Board Cover Saves Time 




When making a series of sheets, all with 
the same size margin and title space, time 
is saved by covering your di'awing board 
with white oilcloth on which these lines 
are heavily inked. They show through 
cloth or paper and are easily traced. When 
finished, they may be washed off with soap 
and water* The cover also preserves the 
surface of the board and it will remain 
smooth and flat much longer than if left 
exposed. — J. R. Carr, Chicago. 



DECEMBER, i940 



945 





Pressure-Gun Fittings to Grease 
Wheels of Farm Wagon 




Why strain your back lifting the wheels 
ofT a heavy wagons or fuss with a clumsy 
jack to lubricate them when you can in- 
stall a pressure fitting in the hub of each 
wheel and do the job in a fraction of the 
usual time? A hole is tapped as near the 
center of the hub as possible for a pipe 
nipple, usually Va in. for the common fit- 
ting. Then install the nipple and an elbow 
into which the fitting is screwed* On most 
wheels this is necessary to get the fitting 
out where you can reach it easily with the 
gun* On certain iron wheels with straight 
hubs there is no need for the nipple or 
elbow* Use a 45® fitting. Wood wheels can 
be provided with the fittings by tapping a 
short length of iron pipe into the iron 
bushing inside the wheel. 

Tin Shield Protects Blowtorch 
Carried in Toolbosc 

Plumbers, elec- 
tricians, and oth- 
ers who often have 
to carry a small 
blowtorch in a box 
with other tool^ 
can prevent the 
mechanism of the 
torch from being 
damaged by slip-' 



ping a metal shield over It as indicated* 
The shield is nothing more than a tin can 
of suitable size with one end removed and 
a slot cut in one side to slip over the nozzle. 



Spanner Wrench Is Improvised 
from Pair of Pliers 

Users of re- 

Pl aceable chaser 
die heads of the 
type shown will 
find this adjust- 
able spanner 
wrench handy. It 
is made by drilling 
and tapping the 
jaws of a pair of 
cheap gas pliers to 
take two short pins made from %-in. drill 
rod. The pins are hardened and should 
project about in* above the pUer jaws* 

— S* J. Gancher, Richmond Hill, L. I., N. Y. 



Auger to Take Deep Soil Samples 
Made with Wood Auger Bit 

A worm -type soil auger for taking sam- 
ples of subsoil on farms and other places 
where such work is important* can be made 
from an old IVi-in* w'ood auger bit. Grind 
off the point and lips and file the end of the 




bit as indicated. Pitch of one cutting edge 
should be slightly greater than that used 
for boring wood. After this has been done, 
cut off the shank of the bit and weld a 6-ft. 
length of *,' 2 -in* rod to it* For deep bor- 
ings, a coupling sleeve can be provided 
and more than one length of rod used. A 
handle can be made from pipe and fittings. 
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VENEERINO 

<Jl nc^ceaie^ 

/ CRAFTWORK; 



PART II 



MATCH THE 
BORDER FOR 
PERFECT 
CORNERS 



previous to gluing. Fig. 45 shows 
a typical panel comprising a ma- 
hogany diamond with banding and 
border being assembled. The work 
is done on a full-size paper pat- 
tern. Push pins or dabs of glue 
can be used to hold the various 
pieces in place. Both the banding 
and border should be matched at 
the mitered comers* This is done 
by matching two pieces together 
as in Fig. 47^ and then mitering. 
Holding the two pieces in the same 
position, the joint is cleaned up by 
sanding as in Fig. 48, The border 
strips are cut across the grain 
from a suitable piece of veneer. 
Then adjacent strips are placed 
together so that the grain matches, 
after which the comer is mitered 
and sanded as before. Fig, 46 
shows the finished panel after glu- 
ing and cleaning up. 

Very narrow bandings ai'e often 
laid in a groove routed in the ve- 
neered surface, Fig. 49. Glue is 
applied to the banding, which is 
then pressed Into the groove, as in 
Fig, 51. It should fit tightly and 



T^OLLOWING the simpler types 
of veneering, such as making 
panels, matching veneers, etc., de- 
scribed last month, we now pro- 
gress into the more intricate tj-pes, 
such as inlaying bands and bor- 
ders, making curved panels and 
doing hammer veneering. 

Inlay bands and borders^ Inlay 
bands are available in a variety of 
widths and patterns in lengths of 
about 40 in. Usually, the banding 
is taped together with the veneers 



kaMdhr 
and ()&cdetir 



DECEMBER, 1940 



947 




single: 

PLY 

VeNEER 



and- 

GROOVE 

JOllMTS= 



tcuiidUxhtb 



i LAHINATEO 



DPPEft 

FORM' 



■ / tambours 

% SqUAfiL STIC 



LOV^CR 
FORM - 



should project slightly above the surface 
so that it can be sanded hush after the glue 
has dried. Lengths of square inlayi com- 
monly called strings^ frequently are inlaid 
at the edges of a veneered surface, They 
can be held in place by wrapping with 
string j Fig. 52^ or, if the work is large, by 
using the method shown in Fig. 50. 

Shaped groundwork: Curved surfaces 
over which veneer is to be laid can be 
made by using one of the four methods 
sho^L'Tl in Figs. 53 to 56 inclusive. Small 
work usually can be cut from solid stock, 
as in Fig. 53. Laminating, Fig. 54, is ideal 
for large work. The built-up or bread- 
and-butter groundwork is made easily and 
has the advantage that scrap cuttings can 
be cleaned up and used as cauls. Coopered 



curves, Fig. 56, are a standard method of 
working, excellent in structural soundness 
but demanding considerable handwork in 
shaping the surface. 

Making a curved panel: The ground- 
work is made first, using soft wood such 
as poplar or white pine. Construction will 
depend on the nature of the work. In the 
case of a table leg curved across the face, 
a coopered groundwork would be suitable. 
A full-size paper pattern is made to show 
the number of pieces required and the an- 
gle at the joints. The pieces are then cut 
on a shaper, Fig. 58, and assembled with 
glue. Handwork with sandpaper tacked to 
shaped blocks, as shown in Fig. 59, is the 
most practical method of securing a fin- 
ished surface, although roughing can be 
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pi etc thickness a 
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end, A folded pieci 
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done with a variety of other tools. The work can now be 
veneered. Both cross^ handing and veneer are used in 
-class work, but good results can be obtained wdlh 
veneer only* A simple method of clamping the veneer in 
place is shown in Figs* 57 and 60. Thin cauls of Vs^in. 
plywood are used, together with a number of curved 
bearers. The general application is the same as a flat 
panel, both sides being veneered in one pressing, 

Another example of curved work, a paneled door, is 
showm in Figs* 61 and 62. This features a laminated 
groundwork, and is one of the best methods of handling 
the job* Tut> pressings are required, one in the assembly 
of the groundw'ork and the other in the application of the 
veneer* Fig. 62 show's the method of working* Three or 
more low'^er bearers are band-sawed to the required 
curve and are held together with wood strips to make a 
form. The upper form is made in the same manner. 
Tambours, which are %-in, square sticks held loosely 
together with twine, are used in place of cauls. The fiv'e 
or more layers of single^ply V^-in. poplar or basswood 
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over the paper is placed a sheet of 
V&-m. single-ply veneer. Tam- 
bours are then fitted in place, fol- 
lowed by the forms, after which 
the work Is ready for the veneer 
press, as sHquti in Fig, 61. After 
the work has dried, hardwood 
edgings a re fitted, as shown in 
Fig. 54, and the panel is then ve- 
neered, using the same method as before. 

Veneering around a comer: The round 
comer is widely used in modem furniture 
construction, a typical example being the 
bench shown below Fig, 64, The ground- 
work is prepared by turning and cove cut- 
ting, as shown in Figs. 63 and 64, after 
which the curv'ed pieces are tenoned or 
doweled to fiat panels. The work is then 
ready for veneering. In a simple method of 



working, only the flat panels are veneered, 
as shown in the left-hand detail of Fig. 66. 
If the grain of the veneer runs crosswise, 
a very good job can be done in this way. 
In better work, the veneer runs right 
around the curve, or is jointed once at the 
lower edge, as indicated by the dotted line 
in the right-hand detail. Fig. 65 shows the 
veneer being fitted around the curve, and 
Fig. 68 shows the work in cross section. 
As one side only is being veneered, the 
comer blocks on the underside need not 
extend across the work, but are only of 
such length as to accommodate the clamp.s. 
Fig. 69 shows another method of working. 
In this case, both sides of the work are 
being veneered, the tw^o shaped cauls ex- 
tending completely across the work. A 
simple way of making shaped cauls of this 
kind is to band-saw the work in short 
lengths and then face the curve with a 
layer of ^/^-In, single-ply veneer. This 
breaks the joints and also levels the sawed 
surface. As many short lengths as are re- 
quired can be made quickly 
and faced in this manner, 
although if more than three 
short pieces are used to 
make one caul, the joints 
should he doweled to ob- 
tain the required stiffness. 
A sandbag offers a 
simple and practical 
method of working. 
This is thumped 
down around the 
curve, as shown in 
Fig. 70, and is then 
topped with hearers 
and clamped. 

Solid cauls: The 
groundwork for 
shaped drawer 
fronts and similar 
work is usually 
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made by the built-up method. If the pad 
is made sufficiently large^ the scrap pieces 
obtained by band -sawing, Fig. 71, can be 
used as cauls when applying the veneer, 
as shown in Fig. 67. A layer of felt or blot- 
ting paper should be used bet^vcen the 
cauls and veneer to equalize the pressure. 
The same method can he used when the 
groundwork is cut from solid slock. 

Hammer veneering: Hammer veneering 
can be done on both flat and curved sur- 
faces, and differs from veneering as pre- 
viously described in that it is done with 
hot animal glue. The veneer hammer is 
not a hammer at all, but simply a block of 
wood or other device, as shown in Figs. 76 
and 77, used to press the veneer in place. 
In the tsTjical example shown in the pho- 
tos, two pieces of veneer are fitted together 
to form a flat panel. The groundwork and 
veneer are first brushed with glue. It is 
immaterial whether or not the glue chills 
after application. One of the veneer pieces 
is then fitted in place, and it is quite likely 
that the glue will be tacky enough to hold 
it in position. After sponging the veneer 
with water to prevent burning, Fig. 72, the 
chilled glue is again made liquid by the 
application of a moderately warm iron, as 
shown in. Fig, 73. The veneer Is then im- 
mediately pressed in place with the ham- 
mer, Fig. 74, working with zig-zag strokes 
as in Fig, 75, so that aU surplus glue is 
squeezed out. The second piece of veneer 
is similarly glued, allowing a 1-in. overlap. 
The joint is then cut with a sharp chisel or 
knife, using considerable pressure so that 
one stroke will cut through both thick- 
nesses, Fig. 78. A light touch with the iron 
vvill then soften the glue enough so that the 
veneer can be peeled back to remove the 
waste piece, as in Fig. 79, after which the 
whole surface is damped and hammered. 




Rubber Bands and Hammer 
Hold Cold Chisel 



One mechanic 
assures greater 
safety in holding a 
rivet- cutting cold 
chisel by attaching 
the chisel to the 
end of a hammer. 
Large rubber 
bands are snapped 
around the chisel 
and hammer head. 



Large Envelopes Quickly Removed 
from Deep Boxes 




To obtain large envelopes of different 
sizes quickly from deep boxes piled in 
tiers upon his shelves, one stationer cut a 
slot across the front of the inner container 
of each box. By simply raising up the out- 
er cover slightly, the ends of the envelopes 
are exposed and can be withdrawn without 
pulling out the box and removing its cover. 
The cover of the box drops down over the 
slot, keeping the contents m place. 



Bar Solder Serves as Soft Anvil 
for Small Work 

Clamped in the 
vise jaws or on the 
bench edge, a sec- 
tion of ordinary 
bar solder will 
serve as a soft an- 
vil for use with 
model 0 r other 
small work. The 
metal is soft 
enough to prevent any injury to the finish 
of the work and tough enough to offer 
plenty of resistance under the hammer or 
punch. The utility of the bar as solder Is 
not affected in the least by being battered 
out of shape. Even small brass or steel 
punchings imbedded in it by a punch are 
not objectionable as they may be wiped 
away when the solder is melted. 
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Device to Remove Shoe Boxes 
from High Shelves 




Instead of the usual practice of climbing 
up a ladder to reach shoe boxes on high 
shelves, the owner of one shoe store uses 
a broom handle with a special attachment 
on the end. The attachment is shaped from 
heavy sheet metal to form two blades as 
shown. In use, one blade slips under the 
bottom of the box and the other slips under 
the edge of the lid at the end. 



Simple Attachment Threads Pipe 
in Small Machine Lathe 

Working in a small shop where consid* 
erable pipe threading was done and only 
a small machine lathe available for the job, 
I made this attachment to do the work in 
the lathe* A short length of round slock 
was threaded at one end to screw on the 
lathe shaft and the other end was bored 




out to hold the collet from the hand** 
threading dies. Then a fitting to take a 
pipe vise was made from wood blocks and 
bolted to the lathe bed. The vise was bolt- 
ed to a block, which slid in a slot or track 
fonned by the fitting on the lathe. In use, 
the pipe to be threaded was held in the 
vise and fed into the die* As the threads 
were cult the pipe and vise were moved in 
the track toward the die, extending into 
the hollow lathe spindle as required. 

— W, A. Pierce, Fort Ann, N* Y, 



Worn-Out Fountain Pens 
Used as Test Prods 

When the prods 
of my electrical 
tester became 
broken I made a 
pair from a couple 
of old fountain 
pens* The inner 
parts of the pens 
were removed and 
chucks from a 
couple of auto- 
matic pencils were 

inserted into the threaded ends. Steel 
points were slipped into the chucks and 
connected to wires which entered the bar- 
rels of the pens through the openings that 
formerly contained the trigger mechanisms 
for filling them* This provided a couple of 
prods over which the regular pen caps 
could be screwed to protect the sharp ends 
while carrying them in my pocket. 

— F. J. GiUis, Fort Lee, N. J. 




Pipe Rollers on Meat Hooks 
Save Labor in Butcher Shop 

Butchers who 
are obliged to lift 
heavy pieces of 
meat to move them 
back and forth on 
the storage rack of 
the refrigerator 
will find that the 
job can be simpli- 
fied by providing 
the hooks with 
rollers- This may be accomplished by hav- 
ing the upper ends of the hooks straight- 
ened and short lengths of small pipe slipped 
over them, after which the hooks are bent 
down to their original shape* 
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Safety«» high Scaffolds 



rilFtLIME FROM ROOF 
T0 6ROUKO 



4'FT LOOP 



BOW/UNE 



\ A /^HILE working on a swinging J.'n 
scaffold, safe practice de- 
mands the use g£ a life line* which is a 
rope tied securely to a rigid object on 
the roof of the building, and long enough 
to reach to the ground, The workman 
either ties the end of the line around 
his Waist, or uses a short rope^ called a 
man line, tied to his waist. In most 
cases s the weight of the life line around 
the waist makes its use objectionable, 
and the time ^vested in tying and ad- 
justing the man line is somewhat in- 
convenient. The clamp shown m Figs* 
1 and 2 overcomes these objections. At- 
tached to one end of the man line, it is 
fastened quickly to the life line and is 
adjusted up or down after a nut is loos- 
ened* Removing it from the life line is 
just a matter of unscrewing the nut. 
The clamp is lined inside wnth pieces of 
split hose to assure a positive friction 
grip on the life line. Small rivets hold 
the lining in place. Fig. 3 shows the 
steps in tying a bowline knot, which is 
used in attaching the man line around 
the workman's waist* 

Another kink in connection with 
safety on scaffolds is to use U-bolts in- 
stead of rope to fasten the era die -like 
irons to the platform, Fig. 4. In assem- 
bling the scaffold, each iron is placed 
directly under a rung of the platform, 
after which it takes only a moment to 
di'op the U-bolt over both the iron and 
rung, and turn on the nut. Notice that 
one leg of each U-bolt is shorter than 
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the 



other 



and 



that 



iho 

threads on the long 
leg are burred. Tl* 
permits the 
short leg to be rei 
and the steel 
dropped off it without taking the plate en- 
tirely off the long leg of the bolt. A short 
chain slipped over the Jong leg and fas- 
tened to the platform keeps the assembly 



with the platfonn^ where it is always at 
hand when assembling the scaffold. It is 
best not to draw up the nuts too tightly 
on the U- bolts. Leave them slightly loose. 



Swinging Chisei Rack Is Hinged to L^g of Lathe Bench 



This swinging chisel rack is particularly 
useful to the owner of a combination metal 
and woodworking lathe who does only oc- 
casional wood turnings and who doesn’t 
want the chisels to occupy valuable wall 
space in back of the machine. The rack is 
merely a board with its front left edge 




hinged to the right front leg of the lathe 
bench. The chisels themselves rest in slots 
in a shallow shelf. When the rack is swung 
outward, the chisels are instantly avail- 
able. When the job is finished, the board is 
pushed back and the chisels are protected 
by the overhanging end of the table. 



Slot in Worn Screw Deepened 
by Hammering Edges 

If the slot of a 
screw is so worn 
or shallow that a 
screwdriver will 
not operate in it^ 
place the head of 
the screw on a 
metal surface and 
strike the slot ends 
with a hammer. 

This will deepen the slot at the ends and 
often permit the screw to be driven wdth 
little trouble. The points may be driven 
down again afterward, if necessary. 

CDo not allow a door to drag over a rug, 
because it will wear it badly eventually. 
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Fixture to Grind Skates on Your Circular Saw 




This inexpensive fixture to fit on the ta- 
ble of a circular saw will enable you to 
grind a pair of skates accurately in a frac- 
tion of the time usually required. After 
substituting a grinding wheel for the saw 
blade, a strip of hardwood is slotted length- 
wise to take the skate blade and crosswise 
to take the grinding wheel. The strip can 
be made as shown in the upper detail to 



slip over the edges of the saw table, or it 
can be clamped in place* In either case, be 
sure that the strip is located so that the 
centerline of the skate slot coincides with 
Ihe centerline of the grinding wheel. The 
skate blade is placed in the slot and pushed 
over the wheels which is adjusted to ex- 
tend Mil in. above the bottom of the slot. 

— Hugh Humphreys, Cincinnati, Ohio* 



Pivoted Horseshoe on Front of Wagon Box Holds the Lines 



A heavy horseshoe, pivoted onto the 
fi'ont of a farm wagon box, may be swung 
over to the position shown to hold the driv- 
ing lines so that they will not fall under 
the horses* feet when left unattended. A 
pull on the free ends of the lines will 
swing the horseshoe back out of the way 
when it is not needed. 



Adhesive for Transformers 

In winding coils and transformers where 
an insulating paper is put between layers 
of wire, a good adhesive to hold the paper 
in place is made by melting together equal 
parts of rosin and beesw'ax. This is applied 
with a small brush* It hardens quickly and 
saves lime in winding transformers having 
a number of layers. 
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Sliding Clamp under Workbench 
Holds Blowtorch to Fill It 



POPULAR MECHANICS 



Place the bit on this jig with the ends of 
the spiral contacting the raised end pieces. 
Put the assembly in the vise and* using a 
small block between the jaw and the point 
of greatest bend in the bit, turn the screw 
until the bit touches the sui'face of the jig 
body. This bends the bit an equal amount 
in a direction opposite the original bend. 
When released the tool usually will spring 
back to perfect alignment. 



Dab of Grease Is Substitute 
for Lost Ink-Tube Cap 

When the cap of 
an ink tube is mis- 
laid, workmen in a 
printing shop seal 
the contents by 
placing a dab of 
hard grease over 
the opening. The 
grease is wiped off 
when the ink is to 
be used again. 



Short Rope Permits Easy Closing 
of Bam Door 

The difficulty of pulling the top section 
of a bam door shut from the inside may be 
overcome by attaching a short length of 
rope to the door and frame by means of 
screw eyes. When the door is opened the 
rope is taut and out of the way, but may be 
reached easily and pulled down to close 
the door with little effort. 



To hold his blowtorch safely inverted for 
filling with gasoline, one workman bent a 
length of ^-in, iron rod as indicated, and 
attached it to the underside of his bench. 
Screw eyes were used for this so that It 
could be pulled out to hold the torch, or 
pushed in out of the way when not in use. 



Straightentng a Bent Auger Bit 



If an auger bit is 
bent you can 
straighten it as 
follows: Place the 
bit on a perfectly 
flat surface and 
roll it until the 
point of greatest 
bend clears the ta- 
ble a maximum 
distance. Care- 
fully measure this 
distance, using a 
thickness gauge, 
or, if the bit is ex- 
tremely out of line, the gauge and a flat 
piece of metal of known thickness. Make 
two pieces of metal or hardwood having 
thicknesses exactly equal to the clearance 
distance, and fasten them to the ends of a 
hardwood block which is thick enough to 

resist bending when placed in the vise* 



POINT OP 
V1AX, SEND 



OA14C1& AN.D block 
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Thvre^s. no risk of injuring yOut 
when Ttmoving u brazen lisht buib if jkOu 
US^ U with «i cttrk pressed 

lightty intc the soeket as aboPe. ice &tid 
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I'urner as the Use attly the ulu- 

miuiim of turner as other mvfal majf 

scratch the glass 
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NUT5 AUD BOLTS 
COVERED WITH 

gasket bhellac 



A coat of gasbet shetiac on b'cEnse- plate baits laiTi prevent 
the nuts from ru^fiJti; fast to tliem onti makes it easier to 
remoae ol^ plates, Selauiy lun gtare from the hood is 
ava/ded hy painfios the tawer part of the windshield 



OILCLOTH 



W' liter seeping into the SpOnet-rtihber seat orauncf some trunks 
and freezing the lid tight eon be avoided by putting ofrUc oil 
an the rubber^ This helps to exelude water and does not iniufe 
thr rubber. Caver the driVer*s side of the seat With oilclothf 
as aboaej an^f you can slide under the wheel eatHy ujJien u/ear^ 
ing a heavy oVtrCOat 
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cause of the trouble. An irregular spark is 
an indication that the plug is at fault and 
a new one should he installed^ If the new 
plug fails to remedy the trouble, note care- 
fully the color of the neon spark* A dark 
spark alternating with a brilliant red one 
indicates loss of compression within the 
cylinder, or a faulty adjustment of the 
carburetor* If adjusting the carburetor 
does not stop the trouble, the piston rings 
or the valves are at fault* A poor condenser 
is shown at any plug by an almost contin- 
uous string of thin sparks instead of the 
normal red one* The sparks are irregular 
and entirely out of time with the motor, 
— A. H* Vance, Linn Creek, Mo* 



FLOOR flange-^ 



Bent Cotter Key Provides Stop 
on Oil-Bottle Spout 

V To prevent the 

spout of an oil bot- 
tle from slipping 
and spilling oil 
over the motor 
when filling the 
crankcase, use a 
cotter key as 
shown* One leg of 
the key is slipped 
over the end of the 
spout to serve as a 
stop or rest. 



A mechanic in one garage converts his 
^Weeper into a small hand truck by simply 
^ddUig pipe stakes at each corner* The 
Stakes are held by floor flanges screwed to 
-5the creeper, and are removed or put in 
■^lace quickly. 



1^^ Checking Motor for Trouble 
^ with Neon Pencil 

A neon pencil enables anyone to deter - 
'l^j^nine some causes of motor trouble easily. 
^^The pencil contains a tiny neon tube that 
glows a brilliant red when touched to a 

3 ppark-plug tcnninal, if the motor is firing 
properly* Trouble is Indicated by the 
change in the color of the spark within the 
T^^ftube, or by its absence. With the motor 
^j^dling, this spark should occur about 100 
times per minute, or a trifle faster than it 
^^s possible to count. If the spark is irreg- 
^ular or is absent, the cylinder is misfil ing* 
Hlie actual cause of the “miss” is deter- 
mined by a simple scrie.s of tests. Fir*st re- 
move the wire from the plug and test its 



COTTER J 



Proper Setting of Heater Fan 
Determined by a Gauge 

Many manufacturers of hot- water heat- 
ers for autos recommend that the fan be 
located on the mo- 
tor shaft so that 
the blades will 
clear the radiator 
ims from 14 to 
in. To assure ac- 
curate settings at 
the first trial, one 
mechanic made a 
wooden gauge 
having a central 
hole to clear the 
end of the shaft. 

This gauge is laid on the radiator fins and 
the fan, clamped loosely to the shaft, is set 
in place. The gauge, contacting the blades, 
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Garage Creeper Used as Truck 
to Haul Small Loads 



end Tvith the pencil. If the spark occurs 
regularly, the timer points, the wire and 
the distributor may be eliminated as the 






One motorist who did a lot of traveling 
carried a small first-aid kit in the trunk 
of his car. Two spring-steel brackets sol- 
dered inside the trunk held the kit out of 
the way, yet permitted it to be reached 
easily when needed. On some cars the lin- 
ing will have to be cut to fit the brackets* 



Plugging Crack in Motor Block 

Cracks at the edge of a valve seat of a 
motor block are frequently repaired by 
threading a small bar of special metal and 
screwing sections of it into a series of holes 
tapped into the crack* First, a plug is 
tapped into the hole at the edge of the 
crack, then each succeeding plug back of it 
is made to crowd the last one* Finally, the 
plugs are trimmed with a chisel, peened 
and ground off. 



forces the fan up the shaft to the proper 
distance. Tightening the set screw holds 
it there permanently. The motor and fan 
are then lifted and the gauge removed. 

— W* C. Wilhite, Carlinville, 111. 



Garments on Coat Rail of Auto 
Kept in Place by Strap 



Motors of Windshield Wipers 
Oiled Through Shaft 



I solved the 
problem of oiling 
the vacuum wind- 
shield motor by 
putting the oil in at 
the shaft that car- 
ried the blade. 
This saved the 
trouble of remov- 
ing the motor, 
which was quite a 
job. Instead of 
taking the time to let the oil run down the 
shaft a dr op at a time, I fitted a copper tube 
over the end of the shaft, filled it with oil 
and started the car motor to help suck in 
the oil,— G. L. Lupton, San Antonio, Tex. 



First-Aid Kit Always at Hand 
in Car Trunk 



When garments are hung on the coat 
rail on the back of the front seat, the tilt 
of the seat brings them in just the position 
where the passengers in the back seat rub 
their feet on them. To avoid this, put a 
strap on the back of the front seat as indi- 
cated* The strap will keep the garments 
close to the back of the seat. 



WtPtF! ARiM 
Ant) NUT 
REMOVED 

tviPcP MOTOR 



DECEMBER, 1940 



959 



Trunk Tray to Handle Packages 
Several at a Time 



shown handy. It permits the entire assem- 
bly of packages to be removed together 
and carried about as a unit» The tray can 
be partitioned as desire d^ and can be re- 
inforced at the comers with metal angle 
brackets if necessary* 

— Opie Read, Jr., Chicago* 



Level Assures Right Measurement 
of Auto-Motor Cylinder 



An improvement on the often -used rod 
method of calipering the inside diameter 



of a motor cybn- 
der, is to fit it with 
a small level. The 
level shows when 
the rod is held at 
exactly right an- 
gles to the cylin- 
der walls. This is 
necessary if the 
measurement is to 
be correct, as any 
deviation from a 
right angle would 




indicate a diam- 
eter greater than the actual one of the cyl- 
inder, The level can be spot -soldered to 
the rod to keep it in place* 




Salesmen and others who have to carry 
a number of small, light packages in the 
trunks of their cars and remove them fre- 
quently, will find a tray similar to the one 
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WHAT to MAKE for Christmas 

You can make your ovni gifts easily if you have this 18S-page, 1941 edition 
of “What-To-Make*^ — filled with projects of mterest to home craftsmen 




lea THINGS TO BUILD 

This Unusual book cuntalos Shdp-test«d projects and 
it tells you not only what to make, hut how to make It 
^—thing's you have wanted for your home and garden, 
furniture,, novelties for gifts and toys, and games for 
the children, 

MORE THAN 500 PICTURES 

Vou see cKsctly how everything I* done because O'ver 
half of this book l» made up of pictures, Ornwlnffs 
and illustrations thaw every step in construction and 
also the tompleted project. You do not have to be 
an expert and your success will amase your family 
and friends. 

PARTIAL LIST OF CONTENTS 

Built-in Vanities, RreplaccS, ^lasS decorations, lighting' 
fixtures, re-caning chairs, garden furniture, lag cabins, 
p^orch furniture, tahles. hostess trays, sideboards, 
benches, footstoob, desks, lamps, book ends, chairs, 
fireplace screens, bookcases, wall cabinets, gbss fur- 
niture, picture Irajrues, cottage furniture. 

Sent postpaid for only 50c 

(Money bach If not satisfied) 
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OUTDOORS 
IN SUNLIGHT 



. ffihan/ io 

i 

cAoose 6efH^eent^em 



A I, LpDd favr prtisnt cani«ra wHh KAdak Sifp*r-X3C Film 

B Ut« ia cbUftl* of Mazda PliAtofload lam|H 

In Kodak Handy Ron^clart 

Fallow Ml* f*w timpi* dir*cHaft« in th* FREF Baokivt 
A f«w mlnuloK wllh Ihli halpfirl booklar and yait'm 

h*ad*d for |ipl*ndid niflliffim* tnapthatt. FholOtp. dlfi- 
gramtr Oaty-^leMfndarKtand diractionl. Al your d*alw** 
.,,Eaftniaii Kodak Company^ Rochattvir, H ¥» 



B ecause Kodak Supt^r-XX Film is about 
four times as fast as ordinar)' film, it 
makes even a beginner and a $1 Baby Brownie 
a capable team for pictures at night. Getting 
excellent snapshots, under Photofloods, in- 
doors after dark is a matter of using the 
right film. Be sure to load with Kodak 
Super- XX Film. You can then, from the very 
first, count on snapshots at night chat are 
just as good as those youVe been getting 
outdoors in the sun. Any camera will do, 
just as long as it takes Kodak Super-XX Film. 



NIGHT SNAPSHOTS 

s//fjp/e asARC. 

KODAK 

SUPER-XX 



DECEMBER . 1940 



113A 



YOU NEVER SEE HIM.BUT 

SKILL FLIES WITH 




T he armchair above is his cockpit — 
but Bill Miller flies as many as 100 planes 
a day. North, souths east, and west from New 
York's LaGuardia Field {air viruf tight) his 
radio control -room directs the flying course 
of Ameritanh giant flagships, 

Flieif navigatorf engineer, traflic executive 
all in one — yes, flight superinteodent Bill 



Miller is a man with the extras — a man who 
gfH the smoking extras, too,,. in Camels, 

For Camers costlier tobaccos and slower 
way of burning give you more than mildness 
— they give you extra mildness and coolness 
with a flavor chat holds its appeal right 
through the last extra puff. Camels also give 
you extra smoking per pack right). 



GET THE “EXTRAS"-WITH SLOWER-BURNING 



CAMELS. 

THE CIGARETTE OF 
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HIS EXTRA 
YOU EVERY MILE! 



WILLIAM H. MILLER- Flight Suptp American Airlines 
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NEWS FOR YOU 

NOW-FOR THE FIRST TIME 




A POPULAR PRICED 
PRECISION 



MILLING 

MACHINE 



$17500 



ITS the biggest nowa of the seaaont 

For the first time In machine tool hislorjf 
you can buy a compact precisioxi bench 
Milting Machine as low as $1751 Atlas mod- 
em engmeerfi have made an outstanding 
contribution to the metal working field in 
developing this remarkable miller for you. 

Here are a lew facts about It ^ble work- 
ing surface is 4 Vi'* x longitudinal travel 
12" (manual) or 10" (with "ChangeO-Matic” 
feed), cross travel 3 Vi", vertical travel 6". 
'nmlcen tapered roller bearings give you 12 
spindle speeds between 54 and 3225 RFM, 
Overall dimensions 25 V2"x32V2"x22" high. 
Operates from 1/3 HP 1740 BPM motor^ 

These are fust the highlights. For hall 
details see your Atlas dealer and send the 
coupon to reserve your 1541 Atlas Catalog, 



AND UP 

COMPLETE LESS MOTOR 



llluifrpt^d if Mcdet MF wit]ii 
QUcl*u^* 0*Afutio Fe«di 

S[iTi|)ly tu^rtihg a knifib gtvBS yau 
chaic^ af fdur tdble 



WkotltWillDoForrou 

Kod«lmak«rt, tnTenlan, «x|JCfira«ala1 
■bopi, luid all lypn ol inatal worlring 
ibopa friU Snd nuny iu«i lor IKta 
nigged, accutAte, ma^litn*. 

Die makiag, nwlal pallem werk. 
g#ar cutting, 'end, tprnt, UQ'd etraddlv 
nutting, clubbing end lacing, key> 
waya, slatting, grooving, dorel^tisg, 
pupBllng, inclqtdng, boring, illtting, 
Isjout work, flniahlng — sU csn bs 
bandied 1o perlecllon with th« Adiu, 
S«« the 1911 AtUe Catalog lof cooi- 
plete intaimsttcn. 
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Joins These Other Well Known Machines 



i««ds. $14$ l«ss 



jtnolsr^ 



Tw mnooiluiiBss sad long accurate 
aerrk* bur aa Atlu Dctll Prau with 
Hoatiiiq drive apladle dnlgti and 
SKF ball bsacinga. 4 vLtaa, 4 prices 
trom £17.35 I 0 $44.75 lau motor. 



ATLAS PRESS CO. 



1 24$ Pltcbtr $t.« Kelomauo^ Mich. 

NEW YORK PH1LAOELPKIA 

130 W. 42nd 5t. 1 1S N. Tktfd St^ 

CHICAGO 

33 ft Wockar el Wehuli 



t^voo 






THs btg Ti9W 1941 Atlaa Catnip vrill pops 
be oil the pmi. Ifa lull ol Ihe best TtbM 
In tnacblne tools you have ever seen. Use 
(his coupon la reserve your copy. 



COUPON TOOK^' 



ATLAS PRESS CO. 

13:43 M. PhtchQf SIh, KalamoEOOt Midh. 

PI«DS» put my nom* down Id receivv 
1^41 Catoloy on; 

P Ktw Mitimg Mochine 
□ DfiJI Prtsses 
n Arbor Prets«s 



your 



O 10'" Mst&l LalhM 
j|[] 6 ^* MbIoI Lothci 
O 7" Metal Shaper 



Address.... 

City and State. 



One ol the Atlas 
'"marveU" Is IbU 
new melal ahapei. 
AU the prectaiOD and 
power ol larger 
machines hoe been 
buLll down to scale 
lor work wllhin a 
7" stroke. 4 speeds, 
5 aulomaUc cross 



IndusliiBl lonl rtmuu. metal wnrldng shops, and 
wo^shop owners throughout the world praise the 
veraqiUe operating leaiures. accuracy, end tejulhle 
low prices oJ Atlas Latbea. 

F-Series models have hilL 10" swtag. Power 
Cross Feed. V-helt drive, predLslon-grouDd bed, 
custom-bored bearings, hsckgeared powai, wide 
screw-cutting range, if speeds. These are but a 
lew ol the many modem Atlas fealuresi. Priced as 
low as £09.75 less motor. 



6" LATHES 

Giva yeti all tlie 
accurscy end 
dependahUIty oJ 
the lorgar Uthes. 
11” or It” be- 
tween cealaM-^ 
t6L5D or 3«4.90 
1*11 motor. 
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America Goes Calling 

(Continue d from Bag* -&B $ ^ 



The radio staff engaged in this work is 
made up of men and women who have 
lived a total of 325 years in foreign coun- 
tries, At the outset we realized this was a 
job calling for men who spoke foreign lan- 
guages with the accents and idioms of the 
man in the street. It called for men who 
knew the customs, habits, and preferences 
of their listeners. They had to feel, act> 
and think like foreljjners, yet be imbued 
with a love for America, its government 
and ideals. The men in the international 
department can speak, read or wu'ite four- 
teen languages fluently. Even the office 
boy speaks two languages. They have spent 
an average of eighteen years each in for- 
eign lands, yet are predominantly Amer- 
ican. Eleven are natives, three naturalized 
Americans, one is a Swiss, one a Chilean, 
two others, Argentinean and Brazilian, 

Music, being the universal language, 
ranks next to news in popularity. When 
these daily hour shows were being formu- 
lated we consulted with officials in Wash- 
ington as to \vh ether jazz should be in- 
cluded in the program for Latin America 
along with classical music. Most of them 
advised against it but soon we began re- 
ceiving requests from swing fans south of 
the border demanding we devote a part of 
the time to classics in jive. 

Miscellaneous talks on American life and 
industry, sports, aviation, travel, photog- 
raphy, Hollywood, and philately are wel- 
come also. Program -makers have found it 
politic to weave special shows in honor of 
foreign hohdays. When Toscanini plays 
for audiences in America an electrical 
transcription of the concert is made to be 
used the day following for European and 
South American broadcasts. 

A high spot of international broadcasting 
was the commercially sponsored blow-by- 
blow description of the Louis-Godoy fight. 
A Spanish-speaking spoils announcer de- 
scribed the battle at ringside where it was 
sent by short wave to South America and 
picked up by some 130 stations of that 
country. More than 20,000 letters were re- 
ceived from listenei's. 

The stream of technical improvements 
in this field has been unending and the 
present quality of reception compares fa- 
vorably with conventional broadcasting. 
Naturally, though, the short wave encoun- 



ters more trouble than the long wave be- 
cause it has farther to go and ha.s more 
geological and atmospheric hurdles to sur- 
mount. 

Sunspots have given engineers plenty to 
worry about as they perturb the iono- 
sphere, causing the radio weaves to be cast 
back to earth 'where they are picked up by 
the receivers, thus affecting reception of 
foreign listeners. They now’ can be pre- 
dicted with some mathematical precLsion. 
They become active, it appears, in tiventy- 
seven-day cycles and engineers are learn- 
ing ways to minimize their interference. 
The short-wave broadcasters have four 
frequencies on which they can operate, but 
even with this choice, terrific sunspot blasts 
on the ionosphere cause complete fadeouts 
sometimes. Then loo, violent magnetic 
storms frequently follow sunspot activity 
and this adds up to more interference. 

The mention of interference brings up 
the subject of the deliberate, man-made 
style about which there’s been so much 
comment. Engineers smile at the legend of 
wholesale “jamming” of short-wave broad- 
casts by authoritarian stations. Interfer- 
ence occurs, and frequently, but the dicta- 
torships suffer from it nearly as much as 
the democracies. Usually it is due to the 
fact there are more stations than good 
fi’equencies. 

In international caUs, the most advanced 
type of antenna in the world is used. It^s 
the steerable beam, which, by pressing a 
button, can be directed either toward east- 
ern (Portuguese -speaking) or western 
(Spanish-speaking) South AmeHca. Pow- 
er gain is effectively increased twenty -two 
times that of the non-directional antenna. 
The steerable beam is used by WKCA on 
9,670 kilocycles. The other frequency on 
this 25,60(l-watt station is 21,630. The com- 
panion station, also 25,000 w’atts, ig WNBI 
operating on two channels, 17,780 and 6,100 
kilocycles. 

In truth, .short-wave broadcasting, apart 
from the entertainment and informative 
values, is helping further the unity of the 
t’wo Americas. And, in a w’orld in which 
radio is largely used to arouse man against 
man, it's heartening to feel this powerful 
weapon is being employed with success to 
further the cause of democracy and “good 
will toward men.” 
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Is your t^r spark -weary? Let the Auto -Lite 
mystery spark give it new life! 



Y OU'LL be ama'/.cd ai itiL' difiti- 
CTiC€ bi tJie: jicnform^ncc of 
your car when vou replace old, 
giis-u asiing ispEirk pluj^s «ith sen^ 
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Aiito-Litc ,S|iarL Plugs- ticllver 
an amazing iViystrry Spftrk that 
steps up die eHiciency nf the eiidre 
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ok a new K.Einuim alloy in a new- 
geo me trie gajj eEcMgii. They devel- 
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Try^ diis new kind oi spark l-ihig 
itt your ear, DisLMver lor yoiirsell 
n liy thonsaiiels td ear owners coast 
to coast arc switch! tig ci erv' week. 
Rett] ember — Aiuo-Lites cost no 
more than ordinal y |thigs. 
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ELECTRIC AUTO-LITE COMPANV 
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More Work for Infra-Red 

(Continued f rOm pa^c 595^ 



tions, contiisions and bums, healing after 
Operations, application of heat to produce 
muscle relaxation of injured legs and 
arms, and treatment after compound frac- 
ture with radial nerve injury. Local appli- 
cations, that is, to the injured member di- 
rectly, of heat is regarded as one of the 
most valuable forms of therapy at the 
physician's command. 

Photography employing infra-red ex- 
tends the vision of the camera far beyond 
the limits of the human eye, affording a 
new photographic and pictorial dimension 
as well as a medium for making valuable 
record and technical photographs that 
would be impossible otherwise. Anyone 
owning a camera may take interesting and 
unusual infra-red pictures. Film is avail- 
able for every type of amateur camera and 
the only other equipment needed is an 
A- filter, which if purchased as an un- 
mounted gelatin filter costs but a few cents. 

The value o-f infra-red photography lies 
in the fact that infra-red radiation and 
light often are reflected and transmitted 
quite differently by common objects. The 
chlorophyl in green foliage absorbs a large 
percentage of the visible radiation which 
falls Upon it but does not absorb the invis- 
ible infra-red, which is reflected almost 
entirely by the leaf structure and therefore 
is recorded by means of infra-red sensitive 
plates and films. Many dyes which are 
brightly colored to the eye do not absorb 
infra-red and therefore record as white. 
The skin is someivhat transparent to infra- 
red radiation and therefore infra-red pho- 
tography sometimes is of value in medicine 
in diagnosing abnoiTnal conditions imme- 
diately beneath the surface. Infra-red pho- 
tography has been used successfully in 
criminology, photomicrography, botany, 
paleontology and other scientific fields. 

Infra-red landscape photographs usually 
result in pictures in which the sky is al- 
most black, clouds and snow are white, 
shadows are quite dense and lack detail, 
grasses and leaves appear very light as if 
covered by snow, and distant details are 
rendered wdth remarkable clarity. Ever- 
green foliage, however, appears black be- 
cause evergreens reflect no appreciable 
amount of infra-red light, Photos taken by 
infra-red outdoors in sunlight and then 
printed slightly darker than normal have 



a quality suggesting they were taken by 
moonlight. One outEtanding thing about 
this form of photography is the penetration 
of atmospheric haze by the camera. Ob- 
jects invisible to the eye may be photo- 
graphed sharply and clearly on infra-red 
sensitive films or plates. Some remarkable 
photos of cities and mountains at distances 
of fifty and more miles have been produce^d 

Since infra-red radiation is invisible, 
infra-red photographs can be made readily 
in total darkness. However, there must be 
some form of radiation, such as tungsten 
or photofloods screened with Pdtei-s which 
absorb all visible light but transmit freely 
the infra-red rays to which the photo- 
graphic material is sensitive. Photos of 
hot bodies, such as a flatiron or soldering 
iron, may be made by using the invisible 
infra-red emitted by the object. This type 
of photography is valuable in studying the 
temperetute distribution of hot bodies 
which are just below red heat^ such as 
cooling ingots and castings, stoves, engine 
parts, high-pressure boilers and the like. 

Infra-red, coupled with the camera, has 
many applications in the war on crime, 
such as detection and deciphering of era- 
sures and foi'geries, detection of stains and 
irregularities in cloth, detection of certain 
kinds of secret writing, deciphering of 
charred documents, study of fingerprints, 
examination of the contents of sealed en- 
velopes, and others. In the field of exam- 
InalioiiLS of documents, infra-red forms a 
valuable adjunct to ultraviolet photogra- 
phy, helping to reveal overwriting, oblit- 
eration by application of ink, invisible 
inks, deliberate chemical bleaching and 
mechanical erasures. Inks, pigments and 
other materials which appear identical to 
the human eye frequently appear quite 
differently in an infra-red photograph. 

The physician finds infra-red photogra- 
phy an invaluable aid to diagnosis, since 
it is possible to make pictures showing the 
superficial veins, some of which are not 
revealed by ordinary photographs. Infra- 
red photos of the iris of the eye reveal de- 
tails which escape in conventional pictures. 

In plant pathology, infra-red has pro- 
vided a means of studying and diagnosing 
plant diseases in which there is change in 
pigment or cellular material. EHflerent 

(Continued to I22A> 
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/{ irue exppritna ej JOIJN FENlMOBEp St. Louit, MiuBitri 




RAIN WAS COMING 
DOWN in buckets as 1 took 
my heavy transport truck 
down a long hill,” writes 
Mr, Fenimore- ''Suddenly I 
thought the end of the 
world had come. Lightning 
had blasted the road a few 
feet ahead of my truck! 



'^THE BOLT BLINDED ME, 

but somehow I managed 
to bring that 10 ton truck 
to a stop. I groped in the 
darkness for my flash' 
light, then stood by the 
truck and flashed an ap- 
peal for help. 





"I WAS PICKED UP ^nd rushed to a hospital where prompt medical attention 
saved my eyesight, Tfliac I enfoy the blessing of normal vision today is due to 
'Eveready* jr£sh DAT« ED batteries. You can bet Tm never going to be without 

T?Jt word "Et‘CTeady"‘ ntitttred ir^e-msrk oj Corhott Co,, ItK. 

FRESH BATfteRIES LAST 10NGER...^>^^2»£« DATE-Lll^ 



National company, inc., a o cast 43nd street, new tork^n.y. 

C tiit t fttw! C^v^tf Cof ptiratiiiH 
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kinds of wood show marked variation in j X chemical solution, has been developed re« 
their transparency to the infra-red. In the Vcently. Purthermore^ even those few drops 
textile industry^ infra-red photographyNJcan be returned unchanged after the testj 
has been applied successfully to detection fffor it consists merely in passing beams of 
of irregularities in dyeing and weaving of J invisible infra-red light through them, 
cloth and damage to fibers* Inf r a red sen- v The method depends on the fact that 
sitive plates have found use in differenti- A highly complex molecules of organic chem- 
a ting between light and dark blues, in icals, that is, those containing carbon, pro- 
multicolor printing and in preparing thejlduce characteristic "fingerprints” or pat- 
negative of the black printing plate fronf^ terns when the infra-red rays are spread 
originals prepared in specially selected ^ out into a spectrum. Glass cannot be used 
colors* In the field of technology, otheKji^vto do this, because it is opaque to the rays, 
applications are the study of interiors of A prism of rock salt, however, separates 



furnaces while they are operating, detec- 
tion of carbons in lubricating oils and the 
study of the porosity of tin plate. 

Hundreds of new lines have been re 
corded in the spectra of the elements 
much has been learned of the compositio 
of the stars and of the atmospheres of the 
planets with the aid of infra-red photog 



radiation into its various wave lengths. 
If our eyes could see infra-red rays, we 
should view a spectrum, crossed by dark 
lines where certain wave lengths are ab- 
sorbed by the molecules. Since the rays 
are invisible, and unable to affect even a 
photographic plate, they are detected with 
a thermopile, which measures their heat- 



>oIly tradles the Flat Tir 
to Nrares^ Service Stati 



raphy. Photos, made through the haze of ^ng effect, This can detect a temperature 
nebulae, show to startled astronomers the ^^ise of a hundred-millionth of a degree, 
stars normally invisible beyond. And large ^ The analysis method consists in plotting 
numbers of new stars have been discovered the pattern made by the absorption bands, 
by the infra-red radiation which they emit*^>^nd comparing this with the pattern for 
Much use has been made of infra-red im^^nowTi organic substances. When the two 
photomicrography, revealing details of in- ^^^atch, just as when two fingerprints 
temal structure of deeply pigmented tis- o^Jch, it is known that the same individ- 
sues and the thicker microscopic sections produced them, 

and specimens which are not visible in /( ^ n\ 

dinary photomicrographs. Onflvx i 

Authenticity of paints'—the old masters, ^ 

for instance- — may be determined by means 
of infra-red photography, employed with 
chemical study, X-ray and ultraviolet pho- 
tography. Pigments vary in the way they 
transmit and reflect the infra-red, though' 
they may appear identical in color. Thui 
may be detected the presence of overpaint-:;^ 
ing and other alterations, as well as dis- 
tinguishing between an original painting 
and a later copy. Important factors are the 
varnish and medium, which differ in their 
infra-red transparency according to ihei 
nature and age. Paintings which have st 
deteriorated, due to darkening of varnish, 
that detail can be seen with difficulty, ma; 
be revealed by this means. Photographs^CXJ 
engravings, maps, drawings and other doc- 
uments which have become faded with age 
or badly discolored are being photo- 
graphed successfully with infra-red. 

A method of analysis employing finger- 
prints of molecules, which is so 
that it can detect an impurity of a 
sandth of one per cent in a few drops of 
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A mechanic is known by the tools he uses 

Would you be proud, or embarrassed, to show a prospec- 
tive employer your private workshop or work-bench — where you 
‘‘experiment,” build models, ‘‘gadgets,” practical devices, keep 
household equipment in repair . , * where you add to your me- 
chanical training toward greater earnings? * Begin with your 
files. Are they cheap, litlle-kno^vTJ brands? Are they battered and 
worn? Nicholson and Black Diamond Files are the pride of skilled 
mechanics* Their superior performance far outweighs their small 
extra cost. • Nicholson — largest file manufacturer in the world 
— makes more than 3000 kinds, sizes and cuts of files, including 
many special-purpose files — such as Die-makers, Aluminum, Die- 
cast, Brass, Foundry, Long Angle Lathe, and Stainless SteeL 
Good hardware and mill-supply dealers carry a practical variety. 



TH ESE 
^U9 IP UL^ 
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*re now vriil«1y fnturied by turdware dmtcrt. tc/f— SLfiW 

TAFER saw FlLliS (frian jidor) fix bundj-wiw sharpeninf and 
Dai;))' uMft,. Above^ It ANfiY FILE— ^two Rl« in oett! SUlfl«- 

oit cui one Bide;, dotible^m on tbe otb&r — for both Binncitb and rouith 
filing jobB. REtkind^d kangnup lumdlc. Fil« C4=lli>{iliafie-'Wrapp9d. 

Both [best obtataibli [i sitlui NEcbolsM ttr Blxk Dimood IramL 



NICHOLSON 

Ell EC 

rILEv PURPOSE liii 



I NICHOLSOH FILE «0* 

I i2 Acorn St., Provldonu, R, I. 

j Send free’ book, “A File for Every Purpose.^ 
j iVaiTJe 

I AddteA.% 
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f TAKE A TIP 





from a Real Home Craftsman 



Na. flAt w 3^1 Si^bIrt Ttidln In ■. 
Kan!>fuud RD};kjn'r|l with cnnT»nicnt 
piinrl 1o 101011 toolsd 



OTANLEA’^ Tool Chei?l& make 
^ ideal pftfl for rneji and boys of 
all Lecmiec tliey provide an 

o[>portunity for botb fun and useful 
trainmjK- Stariinj^ wilh inexpensive: 
Hcl& for tlie bcgiimcr^ lliere are four- 
teen assortments of tools to fit the 
purse and purpose of everyone* 
Each include^ directions forniakui;^ 
uflefni articles. And because theyVo 
Stanley Tools, you can be sure 
llicy’Il be even more appreciated* 
Write for free copy of the new 
folder show ing Stanley Tool Chests* 
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Flying Cowboys 

(Cp ntirued from pa ge 

ground- These days the horse has learned 
to ride in a truck or trailer* Carrying his 
horse to work enables the cowboy to sleep 
at the “home ranch" most nights instead 
of camping out* and a man and horse now 
cover much more country than they once 
did* Horses work just as many hours as 
always but many of them have ridden far 
greater distances on four wheels than they 
have traveled on their own feet. 

Except during storms, cattle rarely stray 
from their ranges now because oE the cow'- 
boy invention known as the mechanical 
water hole. Previously cattle depended on 
natural springs and water boles for water 
but these days a ranch owner drills a series 
of wells in a circle around his range. A 
windmill at each well drawls the water and 
stores it in a large steel tank, adjoining 
which are pools or troughs. A float lever 
in the pool replenishes the water when it 
is low and shuts off the flow from the stor- 
age tank when the pool is full again. Each 
water hole runs automatically for months 
on end without attention. At seasons when 
there is little wind one of the cowboys tows 
a power jack from well to well, pumping 
enough water from each to refill Its storage 
tank. When a herd exhausts the feed in the 
vicinity of one water hole it makes its way 
to the next, moving in a circle around the 
ranch* 

Most of the great cattle ranches have 
been broken up and even the few that still 
run to hundreds of thousands of acres arc 
now mainly under fence. The C-Bar-G, 
running 2,000 head of cattle on forty square 
miles of summer range and another forty 
square miles of winter range, is an aver* 
age-sized cattle ranch today. 

The big-time roundup came to an end 
when the fence arrived and removed the 
need for each owner to sort his own brand 
from the common herd. Each cattle ranch 
holds its own series of roundups now, one 
in the spring for branding spring calves, 
again in the fall for branding fall calves, 
and one in the summer for cutting out the 
beef cattle that are to be sent to market or 
to special feed lots. All animals are de- 
horned except the cows, whose horns are 
left on so that they can protect their young. 

“Treat 'em gentle” are standing orders 

CCnntlniired ta P&ffe' 
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CAN 



ONLY FOUR THINGS 
HAPPEN TO ANY SPARK PLUG 

and AC has the Cure for fhem all 



DIRT 

The most common cause of 
spark plug trouble. If the 
deposit [3 black, it's carbon 
or soot. If it's red, white. 




fused, or blistered, it's oxide, 
— a residue of combustLon. 



The Cure 

19 s ihoruuKh cleaniag^<5c ft pJuis) 
ia the spcCLol msckiDc 
by AC engineers+ Ypu w^ill find 
this jnachifle in service ac more 
than 70^000 Reftiscered ^CiC^teaa- 
inf Siations. There’S one near 
yon. {CLcanine and regappiag are 
needed every 4,000 mileiO 



WEAR 

It is reasonable to expect 
about 10,000 miles of eco- 
nomical service from any 
standard make of plug. 




r/m Cure 



A new pluB, t>r ■ set of new plugs. 
Yon be Sure of full stds&cfioji 
if those new plugs are AC Quality 
Spark Plugs. 



WRONG GAP 

Wear causes this condition. 
Sometimes, gaps wdden too 




quickly. This indicates chat 
the plug in use cools COO 
slowly, or is of the wrong 
type. 

The Cvre 

t'ornormai utar — gap adlustcnem: 
with the special AC tQub used by 
Registered AC CLpaning Stations. 
Accuracy is asifflHd by the special 
round wire gau^^, which correctly 
measures concave gapa. TJift {ruff 
far ahwormjii wear is A OeW plug 
of correct type and. tempcfacure 
range. Better make it an AC. 



BREAKAGE 

Breakage of the upper in* 
sulaCor is always the result 
of a blow, as when a wrench 
slips. A broken lower in- 
sulator results from an 
attempt to adfust the gap by 
bending the center wire.; or 
from use of a plug which 
cools coo slowly, or is of the 
wrong type. 

Thfi Cl/rO is a n«w plug. 




For More 
Than 3J Years 
The Quolity 
Spark Plug 

Standard equipment 
on America's £nest 
cars, trucks, buse#, 
tractors, and engines, 
ACs assure you of best 
engine performance. 




Replace warn ’ plugs w^h New AC's far Belter PerfarmrmKe 
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aU| mrough the West and cowhands might 
lose their jobs for hazing animals or treat- 
ing them roughly. Rough treatment is apt 
to scare or injure an animal and an un- 
happy cow OT steer Joses weight, reducing 
its market value. When cattle are being 
moved from one range to another they are 
transported carefully in trucks if the dis- 
tance is great or at a slow walk if the dis- 
tance is short. Baby calves tend to get 
foot-sore and if this happens each calf is 
picked up and roped to a saddle in front 
of a rider. 

Grown animals are worth too much 
money to risk injury by roping and throw- 
ing when they are to be dehorned or given 
other treatment. Instead each is driven 
into a narrow chute at the end of which is 
a “squeeze cage,” the sides of which are 
drawn together to imprison the animal and 
prevent it from struggling. An Iron bar is 
lowered down to secure Its hea<i after 
which it may be dehorned, vaccinated, or 
branded without any chance of injui’y and 
in a fraction of the time that used to be 
required. 



^0 from an unscrupulous meat market. 
Brand inspectors and stock detectives are 
always busy. 

Today the cowboy still wears his tradi- 
tional costume because each item of his 
apparel has been tried and tested in service 
and fits his work. Even the characteristic 
vest has its use as a carrying place for to- 
bacco which would be hard to reach and 
probably crushed if he carried if in his 
pants pocket while in the saddle. The cow- 
hand is still a rough -riding buckaroo on 
his days off and his favorite sports are 
those of the rodeo,, competing against his 
companions in riding wild horses and 
wrestling with steers. Boys w’ho are grow- 
ing up on the range first ride calves and 
then older cattle, unsaddled, to leam of 
balance before they tackle horses. Part of 
their horsemanship is to ride bucking ani- 
mals bareback for the training it gives 
them. 

Cowpunchers don’t make much money 
and most of them earn less than $75 per 
month. Room, board and horses are fur- 
nished by the ranch owmer. Many smart 



The cattle business is becoming specially Jiewboys make a deal with their employers 
ized. Many great ranges are used only for^^^d instead of drawing all their pay as it 
calves that are growing to yearling size, Vs due they take it out in young cattle, 
after which the calves are shipped toS^ssembling the nucleus of a small herd so 
“feeder” pastures where by means of con-^^hat after a few years each can go into the 
centra ted foods, as weR as the fresh grass^ ^cattle business himself. 

they gain an extra year’s weight in a short*^ ft ^ 

lime. In the feeder pei^ and pastures, cat- Sieets Fed One at a Time 

meal that is a by-product of tapioca, cot-f>t 

tonseed meal, and such other by-products . U T 

of agriculture as pineapple pulp a^d 
orange meal. Prunes, grapes, cantaloupes 
and ’watermelons are fed the cattle when 
surplus crops are available. Such diets ar^* 
balanced scientifically to do the cattle the 
most good. 

Fencing eliminated the old range wars 
but it has had little eflec't on cattle rustling. 

Slock thieves are still as great a menace as 
ever. They no longer drive large herds up 
into the hilLs and on to distant markets, 
because such wholesale methods are too 
easy to discover. On the other hand, meat 
animals are w^orth much more today than 
in the past. The rustlers steal young iinr 
branded animals, rework the brands of 
others and slaughter animals on the open 
range. Their equipment is a rifie with si- 
lencer attached and a car and trailer. A 
big steer butchered may bring them $75 




Memorandum paper is kept on a desk, 
without sacrificing neatness, in a tidy hold- 
er that feeds one sheet at a time with a 
touch of the hand. Filled, it contains 230 
three -by -five- inch slips of paper. Above 
the sheets and near the front of the case is 








oiler that when it is revolved picks up 
and delivers a sheet. 
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Look at that towering E'ftctor parachute jump, 
with electrically illuminated top. You build it your- 
self. Piece by piece you fit the Long gleaming girders 
together — attach the parachute rigging— and in- 
stall the powerful Erector reversing electric engine^ 
. < , And now for thrilling action! Blow your whistle 
. . . throw your engine into gear and your parachutes 
are hoisted up and up until they strike the release 
mechanism. Then, like a flash, they plummet down- 
ward — unfold — and lazily float to the ground. 

Now get a load of that mighty Ferris wheel. It 
whistles — twinkles with light — operates in either di- 
rection at slow or high speed. You can build hun* 
deeds of spectacular, realistic mechanical marvels 
with ons Erector set. And how the Erector electric 
engine makes them buzz with action! See the new 
Erectors at your nearest toy store. Take Dad along^ 

A* C GHb^rf^ Founder of the GiiJberf HsU ot 
the /lome of EreotoFt .i4mer/can Fiyer 
Tr&ins^ Gilbert Chemistry Sets, Gilbert Mi- 
croscopes end other Gilbert Scienf/ffc Toys. 



• A/f-f/ecfrrc No. BY^ Erecho‘ — Crammed with 
exciting electric features. Whistle. 110 Volt reversing 
electric engiaCT with automobile-type gear shift. Elec-' 
trie lights. Electro- magnet so powerful it grabs Up steel 
girders before it touches thena+ Contains total of IS 
pounds of up- 
to-the-mmute 
parts for build- 
ing bascule 
bridge, giant 
Ferris wheel, 
magnetic crane. 

Dll drilling rig 
and many other 
colossal, whis- 
tling, engine 
driven, electri- 
cally Lighted en- 
gineering mar- 
vels. Builds 
over 100 models. 

Price $12.95. 

Other Erector 
&ets from $1.00. 



ft!g 34-pogi* il1u*tfQt«rf bee-k Fun 
to 1* o Bev lngtn**r“ — 

Bnys. getting this, bcstok in as eKCLtins 
as eOLng to the movies. Over 100 iLlus- 
trationj. Mail coupon or post card. 
The A. C. Gilbert Cti.. fiOS Erector 
Square. New H&ven, Conn, 

Rush big book. (OlTcr good only in 
U. S. A. and Cansda.> 

Name 

Street + 

City .in.,. - ■ State 
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Switching on the Rainbow 

C Cantlnued from Co-loroto Scctjon) 



coated with “phoisphors,’^ or fluorescent 
powder, energized by short-wave ultravio- 
let pi'oduced by a low-pressxire mercury 
vapor discharge between preheated elec- 
trodes at each end of the tube* The colors 
available at present are green, pink, blue, 
daylight and white — all produced directly 
by the powder inside the tube. In addition, 
red and gold lights are obtained by the use 
of red and gold filters in the form of a 
spray applied directly to the glass tube* 

Efficiency of the fluorescent lamps is re- 
vealed by comparing a thirty- watt, thirty- 
six -inch lamp with a 200- watt incandes- 
cent lamp equipped with filters for pro- 
ducing the same color* The green fluo- 
rescent produces se\'enty-five lumens 
(units of light) per watt; the 200-watt in- 
candescent with filter, only four lumens 
per watt. 

Investigation by lighting engineers has 
shown that men prefer the warm colors of 
light, the reds, yellows and ambers, for in- 
stance, and women like the "cold” colors, 
blue, green and bluish -white* Yellow and 
amber tinted light is definitely stimulating 
and has been known to increase the pulse 
rate of the more emotional types of people. 
Bluish- white and other cool colors of light 
are restful and soothing, provided the color 
is not too strong. Purple and violet light, 
the home owner experimenting with color 
illiimination will need to remember, may 
be depressing and uncomfortable to a 
marked d^ree, if used alone* 

Generally, men and women do not like 
bold* vivid colors In lighting* They do like* 
however, tinted light — a fact the hostess of 
tomorrow may use to her advantage* 

Among innovations which the home- 
maker may wish to try, Miss Myrtle Fahs- 
bender, home- lighting director for West- 
Inghouse suggests, is built-in lighting, such 
as fluorescent or incandescent installations 
in ledges that may not be integral parts of 
the house* Built-in lighting can be made 
in portable sections like a sectional book- 
case and moved about to conform to the 
limitations of a small or large room. The 
frame might be wood with a channel twelve 
inches deep and lamps concealed by a strip 
of flashed opal glass^ — crystal glass with a 
thin coating of opal — which provides ex- 
cellent diffusion with a high transmissioii 
of light* 



Cove lighting, which Miss Pahsbender 
also mentions* is a system of indirect light- 
ing consisting of a trough in which lamps 
are recessed and concealed by a molding 
of wood, metal or glass. It may be contin- 
uous around a room or balanced at oppo- 
site ends of a room, or placed over windows 
and doors. Tubular- type lamps, in white 
or color* should be used to avoid spotty 
lighting, since the tubes may be placed end 
to end to produce an unbroken line of illu- 
mination. 

Luminous panels may be used in the 
decoration of the home* Covered with dif- 
fusing glass, they can be recessed in ceil- 
ings, walls, columns, window frames or 
built in. White or tinted lamps can be em- 
ployed to good effect behind window val- 
ances to send some light to the ceiling and 
some down to enhance the beauty of 
draperies; concealed behind a baffle of the 
bookshelf to give a pleasing glow to color- 
ful book bindings, and behind each side of 
a large mirror, perhaps extending from the 
top of the fireplace to the ceiling, to flood 
walls on each side* Indirect lighting by 
means of a special type pinhole projector 
below a small opening in the mirrored 
glass top of a coffee table also is effective. 
A translucent statuette or a vase of flowers 
may be placed over the pinhole beam to 
obtain varied effects* 

The living room is, of course, the most 
important from a lighting standpoint* The 
first step is to provide adequate light for 
severe seeing tasks, such as reading and 
sewing. From there, the homemaker may 
advance to fixtures whose sole puipose is 
decoration. Perhaps the room is in one of 
the more modern structures and has a 
glass block wall at one end. Appropriate 
tinted lamps, perhaps yellow and amber* 
back of that wall, will create the effect of a 
warm summer sun. BJu ; and green lamps 
will provide a cooling effect and a moon- 
light effect may be obtained through still 
others* Colored lamps may be used in the 
bookcase. The dining room also is adapt- 
able to colored lighting. White or colored 
tube-t5?pe lamps, installed in plaster, metal 
or glass coves around the room or at oppo- 
site ends of the room, make possible many 
interesting effects* 

The mirror in the bathroom is the most 

fContinyird to tS'&A} 
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NOW ONLY 

A»k your daafer about 
n*w tfuontity prices 



* Thanksgiving, birthdays and many other occasions cry for snap- 
shots! Flash them before they can get away,,, with Midget 
G-E Mazda Phi>tofi^xsh Lamp No« 5T No larger than a golf ball, 
G-E No- 5 is grand in the new low-cost synchronized Aash cameras. 
It's sensational in new “directed Aash” reflectors for synchro- 
nizers, Plenty of light is available so you can stop down for 
extra detail and^flepth. And ivben it comes to convenience^ G-E 
No, 5 is a wow! You can put up to 30 in one suit-coat pocket. 
There is no need to be out of bulbs when that '*prize'^ moment 
comes along. Get a supply of G-£ MAZDA Mighty Midgets now, 
so youTl be ready for these shots that come but once a year! 



with G-E Mazda Midgets 

. . . for erfsp,^ dear snaps of precious scenes 




GENERAL ELECTRIC 



MAZDA PHOTOFLASH LAMPS 



Movie makers; G-E MAZDA 

Fhotoflood lamp!) are just what 
TOu need for sparklipf iadoor 
sceoej lA bkck-ind- white or 
color. New Law prices , , , 
G-E No- 1, 1 5c,,. G-E Nt>. 2, 30c 
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important one in the home. Th& best illu- 
mination,!, says Miss Fahsbender, is pro- 
vided by framing the mirror on top and 
two sides with built-in panels and lighting 
from lamps hidden behind diffusing glass. 

Again in the game or recreation room^ 
the homeowner may let his imagination 
run z’iot in experiments with lighting. In 
most cases low ceilings necessitate close- 
fitting or recessed lights. Portable lamps, 
plus general illumination, provide “seeing" 
light. Special lights producing plenty of 
illumination for the ping-pong table should 
be arranged so that they may be lifted off 
their hooks and disconnected from a cen- 
ter outlet when dancing is desired. If the 
room has a bar, white or tinted lighting 
may be used — perhaps a small circular 
cove over the bar and a luminous glass-rod 
panel at the back. Fluorescent lamps may 
be employed to encircle the ceiling, being 
placed end to end. 

Thus, the new tool for beautifying the 
home may be used in innumerable places, 
^ but the homemaker would be wise to con- 
■-> suit the lighting engineer before investing 
too heavily in color fixtures. Since the 
^ luxury of coloi* Is a new experience for 
most of Us, we may wisely learn, and ex- 
^ peri merit before fitting this new feature 






into our daily living, 

i 
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^ Gas blanket for Hardening Steel 
Prevents Loss of Carbon 



-4 






“Heat burn” and the loss of carbon dur- 






j 






^ hardening of steel is prevented by a 
^ gas blanket ]ust developed by research 
^ engineers. Under heat treatment at 1,500 
, to 2,300 degrees Fahrenheit, the surface of 
' ^ steel tends to oxidize, soften and lose the 
carbon pul in it to give hardness and re- 
"^^sistance to wear. The new gas, called 
yTndoga^i,"- is made by mixing air with 
nafural gas or some other inexpensive fuel 
gas and heating them to 1,850 degrees in 
an electric chamber; it contains enough 
carbon to balance the carbon in the steel, 
and thus prevents “evaporation" of carbon 
from the steel while it is going through 
the hardening process. 



Ulf j"OU wilt send stamped, self- addressed 
envelope to our Bureau of Information, 
you will be given the name and address 
of the manufacturer of or dealer in any 
article described in this magazine. 



They Ve Tiny — But They Work 

(CantHmiGd frotn SSfl) 

There are radio receiving sets, ranging 
in size from a two-inch replica of a recent 
table model to the smallest receiving sets in 
the world, so tiny that they are kept in 
capsules. One is but one-thirty-second of 
an inch square. Yet all the radios work 
and have received programs from broad- 
casting stations. Charbneau has his own 
broadcasting station. It is the smallest one 
in the world and can be placed in a coat 
pocket. 

There is even a tiny working model of 
the Mode]“T Ford motor. The motor is not 
as long as a cigarette. Right now Charb- 
neau is working on plans for building a 
minute but working model of an entire 
auto. When he gets the auto done, he'll 
probably photograph it with one of the 
world's smallest cameras, which is a i^art 
of his collection. Taking a picture one- 
fourth by five-eighths of an inch in size, 
this real “minnie" has already been used 
to take the illustrations for tlie world's 
smallest tooled leather book. 

Whenever Charbneau decides to have a 
replica made of something historical, he 
demands absolute accuracy. Recently he 
decided to have built a five-inch working 
miniature of Franklin's original printing 
press. Not satisfied with photographs or 
statistics, he secured permission from the 
Smithsonian Institution to have his crafts- 
men make their owm mea.su remen ts* 

Under one of Charbneau 's powerful mi- 
crosGope,s is the world's smallest inscrip- 
tion. It was written by an American on a 
piece of glass smaller than the point of a 
pin. The inscription contains 294 letters. 

Being the Gulliver of the Lilliputian 
world naturally has its problems, A whole 
set of tiny chess men is liable to get lost In 
a paper match packet, or a dozen fully 
dressed fiea brides and grooms be drowned 
when a fountain pen leaks. All of the 
28,000 items can be packed in one trunk. 

Recently, when Charbneau was moving 
his collection, 200 elephants escaped. You 
would think that elephants would be fairly 
easy to locate, But these pachyderms had 
been carved from ivory with the aid of a 
rat's tooth, and were all kept in a single 
hollow seed. The elephants were accident 
tally spilled on the floor. It took three per- 
sons, using powerful magnifying glasses, 
four hours to find all of the 200 miniatures. 
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BARGAmS fH EVERYTHiHG 

Hie preaiBTt vakie^ evsr in 

ftadin batMB«n |he c«vr«r( of cn« ^root 
baoL] Ffom ^Jie port to big 

automotic phano^combinotlot^l, OvOfy^ 
Ihing if. hoTO, Lofoyotte Rodiot foT fbo 
hoirto. fortrt, mmp w cor’=^rcfc thi one 
you wqnt and irhathor you^H pay $ tO or 
1 1 OO you'll bo kavjnq rool money^ 

FOR THE EXPERIMENTER 

BuiU-Ft-yOun«lf KiH for now Frt^ 
ffuency Modulation, or TBlevisLon, AmO'- 
tour tranunitting foti, etc. TfirElli, aKCbta' 
meat, education — ond whot '5 more, 
goad fotid training for fuLura big pay-^ 

ing iobi, Got tbit FREE Cotolog otid 
IM lor yourffrjf. 



ThouMndl of portf. av«ry typo tubs, 
Sava tlma and moaay. diop iafoystts, 
Cwn up^to-tha-minuta tsit and found 
tquipmont. Don't iwOita valuablo hourf 
looking oround— you know you can gat 
it from Lafoyatte, 50 rutki coupKin now. 
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Receiver and Phono Amplifier 

fCowtinTied from page 937) 

base, the bracket being removed and the 
coil supported by the heavy wire lead run- 
ning up to the stator of condenser section 
(Cl), as shown in Fig* 2* The 2-ganged 
370-mmf(i condenser is mounted directly 
on the chassis base by means of two short 




machine screws. A detailed list of materi- 
als is available from Popular Mechanics 
Magazine radio department without charge. 

To test the set, turn audio volume con- 
trol (R') full oHj advance rd. volume con- 
trol about on and rotate the variable 
condenser until a station is tuned in. To 
line up the set, tune in a station at about 
1,400 kc, and adjust the trimmers (Tr.) on 
Ct and C 4 for maximum volume. For phono 
amplifier use, remove the antenna and plug 
the phono pick-up into the phono jack 
strip, Turn “radio" volume control (Ri^) 
back until there is no signal Volume of 
the record player is controlled by (Rri). 
Blueprint number for this article is R'‘2S5. 
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r Deha DWII Pre« i* 

Lperforms 

„al Drilling, Sanding, 

/Mortising and Grinding. 






VICHN* - -ifc, 

' VVlSCONi^^^ 



MILWAUKEE. 



INSIDE SECRETS OF DELTA QUAIITY 

^E^ynamic Baiancing^^ 

To im:ur(^ true Tunninff of TftvplvEnK pang, such as on^ 
pullryA udd tiiicels. Delta uses a. speciali operatioti 
iuidwn as "Dynamic Balanciruj, ' 

Many machine tools have thcific! parts "Statically 
Balanced/' a method by which the part 5s mounted 
upon a shaft and then placed tKitwecn two horizontal 
parallel knife ediie supports eo that the heavy part uf 
ihe pulley will naturally swing to the bottom. The 
"heavy" pjwt of the pulley is thus found and fey means 
of a drill the excess metal is removed so that the piiiley 
is belter balanced. 

"Static Balancinjt" Jg not gOfid. enough for Peltai 
tools bcfflui^e it does not balance accurately onoujtiir 
** Dynamic Balancing/' done with special delicate cleC' 
LricaL apparatus, locates and corrects all heavy spols^ 
eo that the revolving part is in perfect balance. 

Therefore, only In Delta machines are you assured 
of absolutely true-runni ng, vibratlonlesa operation 
whlcii means life-long atcuratj* for y-miH 

This is another cxcIurIvc Delta feature— an extra, 
costly operation which is done for you— a featttre im- 
possible to sec with the eye hut one which assures you 
satisfaclory operation when you buy Delta machines. 



HAS MANY EXCLUSIVE FEATURES 



Ilm? is the only drill presia that becniise of exjdusivt: 
patents git'eg jTJti the comhinatiem of BOTH SuEf- 
.Aligmnfr Drh'eand Free Floating Spindle that guai*T 
nnUies accurate alignment. Other features in dude: 
“Sealed-lor-Life" Ball Bearings that require no lu- 
brication for the life of the bearing; Graduated Quill; 
.Vlju^table Depth Pointer; Tilting Table with Index 
Pin and rnany others. For the cornplete storyt apeci- 
heat iona and low prices, see the latest Delta catalog, 

Tr- ‘ *■ 



SEW FOft CATALOG 



Di-l-tfl yi]:il|ly aflii 

nirtui u-'urkl :ii; luutii. C-CLhi 
for I'roicct Itool^ Nq. 7 crou'tled 
with n«w project?, indiidine work- 
ina clnn.vici'^s. iihiitojfruphg and 
full inaLructioju.} 



DEITA MANUFACTURING COMPANY 
6QO~6M L Vienna Avt.^ Mflwauknn, WJs. 

Ctatlemeu: SpocI oat! thfr Delta C'atalon listine tht com- 
plete line of Delta Lathes. Circular Band liiqiwe. Jointers, 

ik:roll Saws, Sbapera, Sanders, and L^rill Presaefl. 

□ I endoBG lUc fatamps or coin} fur which please send me the 
new Delta Eb-uject IVuok No. 7. 



Vu r 



.-i d'lirr.fJ . 



ri>y. , , . . .. ^ ..... . 

Q Cht‘rk hcrij [f j"uu are H llelLii luier miw. iDi'pt. A.tS'ltO 



# FLvtiry w'orksliup can Uhu this neiy versatile Delta Drill 
Pruss. It takes drills up to in diaineu-r; also takes all 
standard wood bits with shanks; and can be ilsetl for 
boring holes up to2''w'ith standard multi-spur bits. With 
proper Delta attach men ts^ this drill press becomes an effi- 
cient mortising machine, making square end mortises 
to yi* wide of any length — also Sander^ grinder and router. 
Thousain.ts of craftsmen say it Is the most usefuf tool in 
their shop» ^ 
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Rubber "Grown” in Factories 

t C a ntimuc j frftrrt page fl47> 

with Standard Oil of New JoiEoy^Firthstone 
T jj r p ^^ ^d Kubb ef company has begun pro- 
duction of buna, a synthetic rubber, which 
will be manufactured into products with 
some qualities superior to those of natural 
rubber. Buna's high resistance to swelling 
and deterioration, when in contact with oil 
or gasoline, makes it ideal for hoses, gas- 
kets and other products in many helds of 
industry* It also is highly resistant to the 
deteriorating effects of age and heat and 
to abrasion. Two types are receiving Fire- 
stone’s attention, buna N and buna S, the 
first particularly adaptable to manufacture 
of mechanical rubber goods and the other 
to use in auto tires. 

For the past three years, Goodyear Tire 



and Rubber company has been developing 
' [ v^^Chemigum,” a synthetic rubber derived 
It Hew sfiund s)r*uttiiEF«r tvttf f jf^+from petrolcum. Tires in limited quantities 

i'.A, iipTilkatifin — i td TH mu*" i ij- x-tj 

proQtic&u irotn rnsit0Fi3i 
1s being used in gasoline hose, airplane 
^J^brakes, gaskets and other products. A fac- 
l^toiy now under construction will increase 
,^the output of Chemigum considerably. 

Neoprene, developed by the du Pont 
^com'^^an^^ several years ago, is a rubberlike 
^Jproduct created by intricate processes from 
, ^,,coal, limestone and salt. It looks like nat- 
Jural rubber, acts like rubber, serves wher- 
Jever rubber sei-ves, but it is many more 
JiitTies resistant to oil, grease and gasoline, 



ftadk tuRdera’ Hiivdhiiclu- 
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ELECTRONIC LAB OFFER 
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.^ind to alkalies and acids; it offers far su- 
*';y)perior resistance to sunlight, ojtygen, heat 
v^nd age, and it is less permeable to gases. 
3^At present, du Pont Is making and ship- 
,^ping about 550,000 pounds of neoprene a 
3monlh. When commercial production be- 
^gan, its price was $1.05 a pound; now it is 
^’sixty-five cents. Neoprene is being proc- 
essed by 250 manufacturers into sealing 
strips around Avindows of high-altitude 
airplanes, pai'ts for automobiles, essential 
items in shipbuilding and the machine taolu 
electrical and petroleum industries; it also 
is used for garments, shoes, gloves, hos- 
pital equipment and many other lines. It is 
being employed commercially in solid tires 
for trucks, and experimentally in pneu- 
matic tires for highway service. 

Back in 1925 Dr. J. C. Patrick was work- 
ing in his Kansas City laboratory^ trying 
to devUe a new way to make an automo- 
bile anti-freeze solution. He had mixed 
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^ two chemicals, ethylene dichloride and so* 
dium polysulphide^ which he thought 
rnight comhine to form a desirable new 
anti-freezc» Instead of a new liqui d, a 
gummy looking mass formed in the beakei\ 
much to his suiprise* Examination showed 
that the mass was rubbery and possessed 
enough properties to warrant being called 
sjTithetic rubber* Today it' is marketed 
Under the name of ThiokoL It is com- 
pounded of elements taken from a sulphur 
mine* a salt mine and ^as wells, all of 
are abundant in the United States* 

Thiq l^l is employ ecj'to advantage in the 
automobile, oil, printing, cable and other 
industries* For instance, when you drive 
into a filling station, the attendant thrusts 
into your tank a, gasoline hose made of 
Thiokol or some/ other synthetic rubber. 
Such hose lasts fwo or three times longer, 
is more flexible and is lighter in w^eight 
ban rubber-meta! hose formerly used. 

Among oth^ rubberlike materials being 
made in this country is Koroseal, a Good- 
rich product./ It is produced by combining 
ordinary lime, coke and salt; polymerizing 
the compound, then heating with a solvent 
and cooling* In great steel mills today, vats 
are lined with the material to resist the 
action of the violently corrosive mixture of 
nitric and hydrofluoric acids used to pickle 
stainless steel. Applied to cloth, Koroseal 
renders it impervious to acids, alcohols 
and stains, as well as to sunlight and water. 
Such varied products as show+er curtains, 
draperies, upholstery, umbrellas, raincoats, 
food covers and sports wear are being 
made from it* Some other rubber companies 
have produced somewhat similar materials, 
all of w*hich find w^ide usage, because more 
than 35,000 different articles are being 
made from rubber or rubber substitutes. 



Automobile tires made of Goodrich^s 
Ameripol already are on sale at a price 
higher than that of natural rubber tires. 
The price of Ameripol is about sixty-five 
cents per pound, whereas natural rubber 
sells for about twenty cents per pound. 
After the World War rubber went up to 
$1.25 a pound. If Its price ever again is 
forced upw'ard, by shortage due to war or 
control of the supply by foreign nations, 
American manufacturers can turn to syn- 
thetic rubber, and the motorist can be as- 
sured of an adequate supply of tires for his 
car, as well as of other rubber goods, at a 
price not much higher than he now pays. 






"YANKEE" TOOLS 

ntcflce betfer mechanics 



Noi'th Bret. Mff. Co. f*ti|l«dal|fehia, U. S. ^ 



SPIRAL 

SCREW DRIVER 



Perfeirt gift for hobbjf- 
I5ES or tny one who 
d’Di;:B odd jobs tbout dir 
house* Makes screw 
driving Casl'er, Quicker* 
"Y&tikee^^ duality* 

‘‘Yankee - Handy* 
man" Mo.mHit as 
KprijijE in handle* 
“Qui ck'Retutn" 
sprinf^ keeps bit in 

E oaiiion while 
ri p^i njs: ha adJ r 
back for next 
stroke* Drive's 
t cre ws — dra w s 
screws and can be 
Aa ex* 
cellent driJJ when 
used with Chuck 
and Drill Points. 

No* 3JDN Accessary 
Pak* containioja 
extra Chuck, 3 Drill 
Points , Countersink 
and Screw 

Driver Bit* is 
only 75#* 

Dispkisit rQHrOulif'i 



fi»* 233H^Flrtmt *'TTanke«* 
HBAdyifeian". The COMPl^FTE 
tnnl.Traaapu rent oiaflaxiue 
handle contain* Bit* extra 
Chuck, i Drill Points. %* Utt 
In chuck. Ad excoptionaJ klft. 
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BURN VOUR NAME ON 



EASY PROFITS IN HtHX SPRAYING 

rnlnL WHtllU [i«llln|CtB, ju!rre«ii», lUmlturF, 

Lunit iruu'Jiln.'Fry' fxiKi,iT, V:i Hr 1^. tMtiir 

1 to VoH M Cic^In AC, COiTipl(?[H5 with dull, 

lA ft. hut4. WflRku Only 44 Ibn. Ciirrv 
whOrc. FlJlXf Wi[]a 

molar anlv' cr only R3R.E30 Leu RiaLc>r, 

r. Or 1». LUli'At^H as Dopofllt. Baianoe CDD, or 
Kk£; YOUR miAl.ER. Cl rcUlAr FRKK. ..p-nn 

Get ntarlEd maklnir HlanOy MCWE 1 JhlJU LvH 
IdHi Automatic Pum|» Cc, *-—«■*« 
PM-Ht iOl Waatalufton Blml.t ChlugOf llllnoli 



Are you the type of person 
who can smile while others 
boil? You Can be— when you 
use "Prescone” anti -freeze — 
the winter protection that 
will not boil awaji 

See Inside Front Cover ond 
Inside Bacic Cover 
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SYNGRO JIG SAWS 

make Ideal Christmas Gifts 

Working tool to gladden the heart of any man or 
youth who enjoys the thrill of useful construction* 
Make model boats, plaques, map$, puzzles * house- 
hold novelties; any kind of scrollwork, marquetry 
or inlay* 

For model builders, cabinet workers, sign builders* hob- 
byists, home furniture builders. Cut fast, with smooth 
edges, Electro magnetic powered, requiring no motor. 
Is safe, efficient, economical* Delivers 7200 cutting 
strokes per minute* Plugs into light socket. No rotating parts. No oiling. Accidental in- 
jury pi*actically impossible. Handles veneer* plywood, bakelite, masonite as well as wcto4 
Throat clearances of models S"; 13^"; 16"* i?old by your favorite dealer. 

SYNCRO MINIATURE GAS ENGINES 

HEAD OF THE B CLASS 

BSO flweepfn^f the <^ 1 ^ 1141 * 1 '. like it ftir it^ likht weiicht* 

speed, power, ea»y gturtlnie apcI Develop? 1/7 — l/S H. P. 700-1 S.OW 

RPMh. Bfjre 13/1 ft", stroke SK1&", Dipplaci^inpnt Wnijtht o?s- Kftsi 

positive set carbunetioR. No timer point# to Mt or adjust, Cyllpderis and mapifold 
of jfiormuli^ed aiiimipflin. Three pii^trin Force-feed lubrication* Supplii^d 

with coit, uondeiiiier, apark-pluif. The laltiit apd bevt development In the minia- 
ture entrine field. Refii^terFd cla## If imder AMA rnle^. IdcftI power for model 
RirplaneK* race CBins, laiitiche#. Ttlii engrino may bc Inverted. Never he- qe 
fore has bo much value and quality been oifered at the unheard-of price of 

Send for caialop A4(f 

SYNCRO DEVICES, Inc., 743 Beauttien St., Detroit, Mich. 

H. Y. S«l« Office, 200 Fifrh Avenue 



Sy^ctD B 30 



MICROMETERS 

siK plrrr pet. In velvet llncil Irpihrr -CRiie. 
iLiieiHAl nriee, only Bia.iiR. 

Priici'si'dM it'i^rl'iLiR'd in i>iir iliou?and:thii, up to 
A''* ..LitflidO' and B#!*' In^ldti mrAKV^. 
HbenO;, GtuLmiilri'vl iircnjntlv. Ir; read 

nnit AcUu!ct, Sp1.lFjiiH7U4]n or 

mnniry i^n^hr 

Ttlif is your oiiponunKy (o Ret cme ot □ 
B.h-v;aEi 9 PrLcr If rOU aei .Shlpnrd. 

Kvra preFiald Oit rvm-LpE, Of remltlaim. Oji 

FOLDER C-D-P. alil pmentB, Bctid drpEMlC of S3..0D. 

MICRO PRODUCTS, 629 E Jalfenoti An. Detroit, MIchi 



EE 
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ARKOCPAF 

PltOTECT VOU It TOOLS Fimy THCPr 

WrJoe tIlI] cIreiJitiAr ■iij' n>Wi or dnlpi B4 eIm 
berdHi *ld4 BtivoO twij bhI tulruraiBH, or ijif 
OHiel, lpk* writEni «b perrr with jkd or reorU, 

Cwnpleta OtfHR Sl^AO— ftiMid Anrplm 
]ni,.rwia( in.jrifmud oirrulir Im. Wrii# taSap. 

£Gmiiif nrr s.e. siiASI., hriftai, ert. 



Usfl Your B«nefi Saw for Jointing 






IV; 



and Cutting Mouldings 

ATTACH THfcfiii «TK I^"CH TODP HTEXP 
Cl,rTT.-liKrt IS i'LAL'E Ulr ft A IV CPT Pl&- 
aiDNB aUOWN AMJ many GTHERc^. 
MoiukUiut CutlcFoAl' Sl.», AlK' SI. SO. 
JoiDlinjj Cattvro HI' J1.2S, Blis,* U.M. 

Clfimv'n <’«ttrrp, £1 dt L) J*' er jfV', Jl.ZS 
^farh. f '-oVEi’ Bieil CJuBVIrr IJiiEIrre. I'll' $1,25* 
EJ>i' CMAKbtj ?*' ,^TUCK) 11. SL 

state size nou:. rrjsTTAiD 

J«htt A. SAiHlitrom, B*k 317. Slow, N* V. 



p.-idr'Of' rvierritweiXip with pine 
or rina*. BBdiao'r bir icl*ctlflevi lovr 
oritur, lr*ditkev»l cUuit^ut quBlily 
work ku E<d thr 5*l«l tor 46 jemn, 

write: today for N^W free catalog! 

72* Rocheiler* N.V. 
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The Camera in Industry 

( Cont loued froin paj# 

the camera itself. This camera used film 
^ree and one -half feet by five feet in si^e. 

* At the proving ground^ new cars are toi'n 
down and every part is photographed, so 
that pei™anent records may be kept. Du- 
plicate cars which have been diiven on 
scheduled test runs are also disassembled 
and a record photograph is made of each 
integral part* Many pictures, both movies 
and stills, are made of ears doing unusual 
jobs or undergoing tests — such as the re- 
cent 100,000-mile run by a Chevrolet truck 
*% ' * 
through deep snowj over mountain roads 

and on hot desert sands. 

, Trick photography, which makes no pre- 
tense of emulating the synthetic sets fre- 
quently employed in Hollywood, is some- 
. times required to tell the storj' of an engi^ 
neering accomplishment. Some of these 
are made by the unusual uso of light, such 
^as night pictures with point sources of light 
attached to cars to show spring action on 
trough roads or top action on cabriolets: 
others are made by combining parts of 
several photographs in one picture. 

^ One foiTiri of photography used in the 
* auto industry — the form* that is perhaps 
best known to the public“is advertising 
illustration. Camera artists spare no effort 
to secure the effects assigned by art direc- 
tors. They arrange their properties and 
pose their models carefully and many who 
“paint” with light and lens are as well 
known in their field as the top-ranking 
painters who used palette and brush as 
their medium of expression. 

Most of these illustrations are made out- 
’doors, using the best source of illumina- 
lion of all, the sun^ but many are made in 
huge studios, with painted or photographic 
■ backgrounds and thousands of watts of ar- 
tificial light. These "Kliegs” and “hot 
spots” sometimes create unnatural glare on 
cars, necessitating “makeup” such as 
milady must use to appear her best before 
a portrait photographer* The “makeup" is 
not powder or paint, but ordinary con- 
densed milk, sprayed on with a paint gun* 

Sales departments make use of many 
other types of pictures to acquaint both the 
public and their own field force w'ith facts 
about the product or activities within the 
organi:i:ation* Pictures of new models, and 

( Contliuicd to page 140A> 



SHORT CUTS FOR THE 
HOME CRAFTSMAN 






How to 
give a good 
rub down! 

„C ocher This 

even .he many polishing 

is only. mining n 

robbing che work wuh . 

The °uer Surface. Use 

down a spray la q the 

* doth or of 

pressure low^ds the^«n 

ishing ^ This produces a 

, woolen Core helpf«‘ 

satiny L ™he booklet 

hints ate given m tne 

offered below. 

Aak your li"® 

blouse to sfiow 

Carbortiltduio-ntao ^-bceli* 

.hi^nin* 5"" s For the home 

other •^^**ceod*'ior. coin or stamps* ior 
ci*ftsm,o. Send im. valunbi^t 

cao save u^e ,*_,ioiuNPUlA 
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THE CARBOAUNDUM COMPANY 

KI 9. U. t.PAT. WP* 

iViogara FalUf A* T* 

f Cii'riMH'nndnm k^i| «r. Tefri»-tep*tt t»r1.-iTiisF%;i 1 

uid IndliL'siTt manufaclum bjr T>i. CncWnmlom C 4 iinpin/ J 
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IStvEB WASTE flntt-fm-ze in ji dirty 
radiator* It^s ^JcpenRive — and danjL^r- 
ous* Clean out nisC sludge* sediment 
&nd hcate hfft*re ycm add anti-freeze. 
You can do it yourself with Sani- 
FJush. It costs only 10c (25c for the 
largest truck or tractor). 

If you prefer^ ask your service sta- 
tion to do the job for you with Sani- 
Fluih. Be sure and be safe. Tliis 
chemical compound cannot injure mo- 
tor or nttings* It opens the delicate 
veins of the radiator* Motors run cool. 
Power Is fsav'ed. You'll find 8ani-Flush 
in most hathrooms for cleaning toilet 
bowls. 3ef ffirf'rfioiif oa eafi. Sold by 
grocery^ drug* hardw^are* and .1-and- 
10c stores. lOc and 25c slats, The 
Hygienic Products Co., Canton* Ohio. 



Sani-Flush 

CLEANS OUT RADIATOHS 





UBl 1^795 grINDER^ 5^^ 



Mfr, 



QLIALITV rOOLS 

1^ it yiwvWl W.xj-, r<,it » j-ioir* 
iJ -tifruir bnbi ]* 1 K" 

faikii vutMiiM 1 10V Mnln-nnMl tii^ 

'li’i*, r.'Mwi prroi,, IfltUt 
h dW'***! 

I KVM H,Prtd Grlhilvr 

ir.-r 1kj[Ei hj-' 

' PtHI anil Grir4>f uLd 

■ pilh i jir^'i^VMirlMtii'BiLwi 

Si.MniJ IaI; r* ed ^*i<f drilC i»r etdii3it. 

^ Fii+nM crlfiilifT liitw 

Qf lildlf la rn-rri|iCol^ h | 4 h< 

WflUi Cot !: Ittui^tiL 
C*.. U4J i, ilfid Av«-. CK*r*T 





Portable Unit Freezes Ice Cream 



-5tart (Aif I'ce^crpom wAilv yoH"r9 matin f; thr 

firat ctmrtt and it will produce dmswert in timm 




Modem counteipart of the hand-tumeti- 
ice-cream freezer is a portable electric 
unit that freezes two quarts in ten minutes*^ 
It is available in two, four and six-quart 
sizes, and it serves many other purposes^ ^ 
auxiliary refrigerator for summer cottage, 
picnic pack box or ice bucket 



11c pc 

A 
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Hand'Cranked Knife Sharpener 
Removes Nicks in Blade ^ 

Household knives of all kinds can be 
sharpened in a hand-cranked unit that is ^ 
screwed to the wall or table end* Designed 3 



Thi9 hand~eranhmd ihorpenmrf mounted' on ■vod' or 
tahle.f put9 an tdgm an knift without marfing tiniih 



for a lifetime use, the manufacturer says it 
wdll not scratch the finest stainless-steel- ^ 
blade. A guide slot holds the knife in cor^^ 
rect position for sharpening, and its action 
corrects nicks or flaws on the blade* ^ 
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BOVSI 5>«itd CDupoci is Red Rjrdey rinr yOrur FREE Chris tmes Rih* 
minder Klt^ BHelesInip 3c itimp. ptuee, to help cover otir hin* 
d li rvg - pos(ag« ctnt. Kit cenlalni crrinted^'mcffajm" to be flgn^ 
bv vOu, plcturti of all Air Riflec. eomploio directions. It'i 

FUN Ip ii*tl Put '^Rc'nii'nderi" under milh Attlee. In moll-hov, 
on tiAd'c oat]T ch*lr« T hoy'll HELP you get a baJeyr fpr Chriitmai. 
If VMi HAVIf tHvnrr rwivifor r-sin ret It Ihjv veur b*l».r NOW. IF v«wr 
hi:«.in'l it.«# no btAler Jt. nur v«u. ^nd thi price vl v«ur lAverltt &aiiv in 
vail^ nr fOsmy Ordar and wa'II mail It POSTPAip, OhjI> added in Canada.) 
Or—euih <Hipen, Jc -xtampT far dirhlmri ftam I rtlNr KiU 

500 SHOT 



M)S I I 1 

ANP I [ 

lTMOf»tTOT<| S 
,\ Cun dd uuHhi 
Otr HiUltc otr 
-l.\. *»tt /■ — ■ 



5 BfD RYDER Itire of DAISY namU- 

I FACTUlMNlj Cl^ldPAKr. S 4 L 2 Un»d &L i 

I Plj-mpulB, l/icii^in, U. S. fk.) 

I Dc 0Y Reef.' T ‘i'ni’lfir.e rii."- ■‘liinifi fuf 
I w. c ! rvKicM f i;ii« 



* 3 IS 

ISYAVIU. 1 ; rvi (Hpv 
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CHRISTMAS 



MENDS MOST ANYTHING 



Ifnti^Ciua bold? tiwlit, 3? strong, Vuu ran 

buy it '^iiiihL LiDvwhrrci-^ .' ph.. I u I g^l. >r;i or 
lOo I'x.illis’s, FtttE; SL-nd j.ioat Kifd for bioidtt. 
‘'Bi'tt<T ]{Lsy;L(B with tilue,” to; iSrK.N'Fniifk 

KijJica Cd.+ Light ClL*r HaltimorcT Md. 



AN ELEPHANT FOR STRENGTH 




«Home Craflsmeii Uke EMPIRE LEVELS! 



AtVIHINUIW “Tow- 

ki-1 M rvr» men7.' 'urs 
jnili. Ipvi^. 

II io, 
■ihJul 



HEW “CiaAR Shapeo 
PCPO'' LCVIU Virn'l m»r p<>'l(pi m r-. pp 
fi>r Tiir^mAiy m in Ttrime*. D' H>af ■'Iw'P pJ 
iV*. l» [IriviwiKt li-.'4jir)i- 4 >ii4v 

FOCKCT LEVEL FOUNTAIN PEN SUE- H 
CliPe»* Lliuiiuinin- f'liri- ru v*..t i.iirki'i'r 
A'^-'ixaT'', TM-l Imp pi-in?i rnd- 

ualkukk Great Talua. Otvljr TBc. 
tMPfllC LEVEL MFC. CD.., Dcpl. P-» 
717 S«, SiiiH SL pitil«ieLib.*r. wtL. 






T'alrnlfd 



Alinya 

-A' knlrr tlti-cL *if fr,jip lijr:»l &»il«T+ 

Ho'jJ nil- fiir ralNtuc. tiiHiJ. 

flip li Ltpf i « ^rr* Vrn y ^J )l|Ftll 

'‘Eiji“iie Ar-rurMj" LtitJa 




ugafc Universal 
Gm Tractor 

Tou DTnLV, tU^c, FulrlTjlr, umH, haul, «Jd 
hrU WtH-k. for atiouL a day. r^uri-, 
ttwlirr-Cu I! Itjn)! liTc'. New pIdw lift, new 
revrrw, }Iundr4'[Id Licril, $avi by buyino 
frtffl maker. TNv-> tierkt trial. l lltlS 
cainlec. Wr|.ti l»day. 

PIONEER infix. COMPANV 

Dept. V-120 West A1ML, Wi*, 



rlact *nd mT-fiip ' 
■rta.<M in LUibauiir i>Ui‘hA 
(■ritr''x iiii^ruutJk’ rHAaied 
ki. ipritTf aclian, ilklLitC 
tlfk <i-jl "I k'lir ..T 1 .-E 1 u-jE Jd 
ilan. I llFim iriaLhrta|.i 
diiii., ClirtJiiJe Vhtia.di'urrk 

LtaJhv; iiuhf Iu.v« Iruik- 

tn.e»|kLi ItkrjIiilJhE lah1i!i-,L. 
ablr bMiJlta. itll'.itj'piwU-) 



yPS<Mi BROS.. INC 



, N (J IF F M 

rsik^nnir-f f l.n.n 
PEdiB^rr Pirre 
llFja^pIk. H'[’<K!rli r<ir 
rBrep*4>a|-L.-akj krtr^P. 
ltn.idt»E riTirf. <rti • .• F tl'lUs. 

At aule-iupplji hardnara «f 
«4tc1rlcaJ «IM»^ 



i« EACHAKCE tT. AOCHCSTEH. 




S£/Va fOft W4J CATALOG 



NOW— 

losler^Jmoolhflr 
Sofer Band Sowing 

CiFHEi again --Ik'i llntn in « tMitalfendl 
ae-‘ 1^ ■ lnr.nJ InFir CrflEta it Ani 

wiih raw lt-D'wn« and inganlrBt 'b^^I- 

(iHPBriiTji, 1 

Uni 111 ■ ANT ibod Sow Tcu've Seen 

To taii.ld thl% nc-.. kSfi-d tff l^aTid lam- 
v.ih bM Fill fEAluiBi al ai,r ja«r 
raqyiiril mLlrrlaU, nt«i (KeeuaiFarc 
myrh-EK^i. Ditd d ciian faraok FrFhh hradi- 

ncBftl dF"iigrt, 7v^i ihink I If fuN 100°. 

IfliKiir and imeei'HtFi Fviii i» ervin ii 
ba-FtisF "purr].''] fiaian ii. 1ii,:li like fLy-- 
scFcpnr and jvii at- urang. Othtar itav 
fic4vr«| Jfclcra! 



T^rtirn b! 1 iilFmit the Fcn3d(TDn.n1 Tianri 

uci'i uHipl- Ivn Ti r T4ai1(:, lEtrlllilr- Ifhr fCT 
liFHik iti'i' E'l'ii^ to irpin juri-til tin I'lniE 
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HEEn 
BUVERS 

Proud to 

Their Tools 



Aeut 
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Your Own Initials on It I 

ytil Every amicrpi tlur imfilns new 

Afklnt "3000'’' Hind Saw t«ti hit Initl* 
ill On It— ibiolulily fni. Sn It «1 ynur dlilcf'l. 
MoUct thi trim, modtrn hindli-^nd thi grip 
ditisnid clmr ta thi fimeii tiper d nroiiind. 
silver Still l)l«d«. 

And rHitntwr— you cm hurtyeir nwm Idi n* 

itylni Inltlili an thli frill niw uw, A tpicUl cud 
•IlKnid lo ivery Atbint ^'1000" Saw.Yoy pfint 
RHHI on thi Cifd,ftiill l(,lnd AUrinl prompt] y 
hindwni fold-tnd-hl«lc dent IcUin. 
Atklni ''holdi Ihi «dfi‘' in popylirlly^ 

IN$f:SAWS 

£ COMPAN VZ61 mrnh SUDipl. M^lnriUn^olis^hl 





A HtILL Stieam/ine 
AUTO COMPASS 

JtfSTtfBATIWAHTEO 

SIFflltE KiriFIE 
IIIIT IH OiPEMSATM 
i rmc riTt t\u bix 
MlliOID AT nut IfILEJ 




Mottm CntttfpMi'tltlti 



Tr^e Drf'msl Motn-T-ual In tlic Jdcjil 

fiT Ji -rmltjiiuiii'it ^'hriKtstiaR. Urlni]^, ptiEInhiv^i 

HsEr?J[ lUiFi €"=vr!tTs Aiiri U iEl& 

Vnr Prep T|L ilfl n Ji I.':' I ltjr>l ili sIil" iiHEcu; or • -i ■ JI 

'ii.im.tr [tnl uniHl cm - ^-'cnn Jcihs Jll iaC'> 
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new manufacturing methods are distrib- 
uted to newspapers and other publications 
throughout the world* Pictures of testing 
processes in experimental laboratories and 
on proving grounds are sent to the press 
and distributed to sales forces in illustrat- 
ed house organs, or company publications* 
Huge enlargements are often made for ex- 
hibition use. Chevrolet recently executed 
for one exhibit a photo mural measuring 
twelve feet by 128 feet, and for another^ 
ten stage backdrops, each measuring fif- 
leen by thirty -five feet. 

Educational motion pictures in both 
black and white and in color, and even 
animated cartoons, are made for distribu- 
tion to motion-picture theaters. These are 
especially useful in rural communities 
whei'e many people never have the oppor- 
tunity of attending automobile shows. 

Small wonder, then, that vast amounts of 
all kind of film are employed in the auto- 
motive industry- A twelve- month supply 
of film for the photographic section of Gen- 
eral Motors may read something like thb: 
Translite film, 7,200 square feet; eight-by- 
ten film, 19,800 pieces; four-by-five, 17,378 
pieces; lantern slides, 28,640 pieces; Koda- 
chromes (color film), 68,700 square inches; 
offset film, 40,000 square feet. In addition, 
there are other users of film with the or- 
ganization, such as Buick, G, M* Truck, the 
G* M. proving ground, Diesel plant and Re- 
search division, so the total used by the cor- 
poration \vould be of startling proportions* 

Many other industries are employing the 
camera so effectively in the correlation of 
engineering data and pai’ticularly in the 
study of metals that the influence of pho- 
tography is being felt indi recti y by mil- 
lions of purchasers of American products. 

X 16 

"Fire Cards” Scattered by Plane 
Are Revival of Old Weapon 

One of the rare “new” weapons to appear 
in the European war is the phosphorus 
card scattered over Germany by BritishL 
planes to start fires, but in reality it is only 
a new form of an old weapon* These “fire 
leaves” are flat sheets of pressed guncotton 
containing phosphorus, which bursts into 
flame when it di'ies out. Years ago the 
British used very small incendiary bombs 
to destroy grain fields during warfare 
against tribes in northwestern India* 
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Sailors of the Sky 

(CpnliDilcd ^TOlll ifrtcc 

continvioxis and fully annotated record of 
the Clipper's progress. 

One of the primary purposes of this 
careful chsuting of progress is for the con- 
tinuous advice of the guarding ground sta- 
tions at either end of the route. Every half 
hour the captain radios a complete position 
report to these stations, and herein lies the 
importance of the air liner's radio officer. 
This man, a specialist in his field, has as his 
responsibility the maintenance of contin- 
uous radio communication with the ground 
— the only link between the Clipper, flying 
high above the vast ocean, and a couple of 
radio stations on land, several hundred 
miles away, or an occasional ship. The ra- 
dio officer has at his disposal two complete 
radio installations, both transmitters and 
receivers, as ’well as the loop antenna used 
for taking radio bearings. In addition to 
relaying the half-hourly position reports, 
it is his duty also to take the numerous 
radio bearings so important to navigation 
of the aircraft. Also, for the sake of con- 
tinuous check on the operation of the 
communications equipment, he makes a 
radio contact with the ground station near- 
est the Clipper every ten minutes. 

The purpose of sending half-hourly po- 
sition reports is primarilj^'^one of safety. 
By following a regular schedule of these 
reports the ground station* which charts 
and records each position as it is announced 
from the airplane, is enabled to keep con- 
stant track of progress; furthermore* 
should trouble develop, the ground station 
knows just where the aircraft is, precisely 
as of the last half -hourly report* and ver^^ 
closely beyond by a projection on the chart 
by using the Clippcr^s speed and course 
following the last given position. The tech- 
nicians on the ground therefore are in a 
position to render all possible aid with th^ 
least delay, should help be requested. 

The position reports as sent from the 
plane include the Clipper’s altitude, speed, 
latitude and longitude, wind direction and 
velocity and a picture of prevailing condi- 
tions relative to clouds and sea. 

The heart of an airplane is, of course* its 
engines; in the case of the Clipper^ there 
are four* each of 1,500 horsepower* four^ 
teen-cylinder* double -bank Wright Cy- 

^Contintied to pa^e 142A> 
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ifc^aiLSEftT ROHDE, 

noted industrial dc> 
Signer whose successful 
“modern group'" of 8 
associated living room 
pieces is continued. 
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^RUSSEL WRIGHT, 

speciaJist in design for 
the American hoiuet 
creates, for Casco* new 
projects in the modem 
manner. 



it HERMAN HJORTH, 

Well-known author of 
woodworking books. 
Hisj new "'traditional"* 
projects arc authentic. 



S TOP wasting good workman- 
ship on poor design. Build 
pr^esjiava/iy planned projects 1 
Casco Projects are sponsored 
by Casco Powdered Casein Glue, 
■tne standard for heavy*duty wood 
gluing. 10|(i to 65|f at Hardware, 
Paint and Lumber Oealers\ 
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SEND FOR THIS FREE BOOK 

16 pages. Illustrates all the 
1941 Casco Projects. Tells 
howto get free working plans 
through each purchase of a 
25 (!v or larger* can of Casco 
Glue. Includes other helpful 
home workshop information. 
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Fast Xpert Shells 
Get the Jump on Game 



The jn.stant a Jeaping^ 
<;QtCOn[ail starts to make 
his getaway, the shot 
charge of the fast shoot* 
mg Western XPERT 
shot shell is on him — a 
dense, escape^proof pat- 
tern of hard-bitcing shot 
pellets^ XPERT gets the 
^ump on game^ Your 
dealer has XPERT in the 
gatige you want. Mail the 
coupon below for full 
particulars. 
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clones. Their regulation and control is 
entirely the function of the engineering 
officer. At the captam^s direction, this im- 
portant member of the crew makes appro- 
priate changes in the engines" power output 
and speed for the purpose of conserving 
fuel and maintaining schedule in the most 
efficient manner. Before him on an instru- 
ment board are the myriad instruments 
vital to proper functioning of this great 
6,000-hGrsepower plant. These instru- 
ments, in the absence of an officer assigned 
especially to supervision and control of the 
engines, would have to come under the 
jurisdiction of the pilot, but under the sys- 
tem of multiple- member crews developed 
by Pan American Airw'ays, the pilot is re- 
lieved entirely of this responsibility, In the 
cockpit proper there are only the so-called 
^"flight instruments”— altimeter, air-speed 
indicator, compasses, gyroscopic pilot, 
turn-and-bank indicator. It will be seen 
from all this that the mechanical task of 
operating a Ciipper across vast stretches 
of ocean is a highly specialized job. requir- 
ing the services of highly trained men in 
several fields and requiring also a rigid 
system of division of duty, both to attain 
maximum efficiency in each position and 
\o reduce fatigue from too many tasks. 

<" 6 ; 

^*Jack'in-th€-Box** Cigarette Case 
Has Clock in the Lid 

Oiie cigarette at a time springs out as 
Jhc lid of a combination cigarette dispens- 

ash tray and clock is rotated. Cigarettes 
^le set upright in sockets arranged about 
,\he center ash tray, a spring beneath each 
smoke” applying pressure to eject it. 
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prices — Guat»nt«4 ftneat quality^ 
I and craftFiuanahjp- Older now. 

FRCEi Beauliful J-t-pajie eplor cal- 
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Besides its featured 
articles, each issue 
of Science Digest con- 
tains secDons telling 
what's new in medi- 
cine, in patents, inven- 
tions and processes. 
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For his own protection every driver of a car 
IS interested in reducing the number of au- 
tomobile accidents. Thar's why every driver 
should buy the December issue of Science 
Digest and read — "A Psychiatrist' Looks at 
Auto Accidents.'* Every worker is interested 
in health and fulJ-time pay and so he should 
read "Hidden Dangers of the Air.” It deals 
with both living and working conditions. 
And someone who reads this advertisement 



undoubtedly will achieve fame. The age 
when he most likely will do the work that 
gains him fame is given in the article^*' As 
We Grow Old/' These three articles of al- 
most universal interest are merely "appe- 
tizers” for the ninety-six pages that make 
up the attention-holding December issue. 

SCIENCE DIGEST, INC 

631-643 Sf. Ciair Chicago 



ON NEWSSTANDS NOW-25 CENTS 



30 CENTS IN CANADA 
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ler hejft out of tKte house and winter heat 
fe'mieulit.& r^a unique minerai that 
f resembles mica and that is expanded to 
V ’^fifteen times its original size by heat treat - 
S^Sment, is a light, fireproof insulating mate* 
l^rial that is poured into the side walls or 
over the ceilings of rooms as an insulalo” 
both against temperature and sound. Cop- 
per roofs are permanent and also expen^t 




fare xorm 
tpitch but 



that 



OJW 

into a r6of th^t has normal 
doi 



curves dow^' at the eaves, 
transmitting its load vertically to the walls. 
The roof is “skin stressed like an air- 
plane and is supported by itself and by 
laminated arched rafters four feet apart 
The roof has no outward thrust and needs 
no interior ties. 

The design weighs half as much, costs a 



sive, but now copper roofing material is '^quarter less^ and has the same load-bear- 
available as a thin foil attached to roofing^;^ing characteristics as conventional roof de- 
paper^ providing the advantages of copper \ signs. It has been engineered for spans of 
at only a fraction of its former cost. ^thirty- two feet although greater widths 

Shades inside a window are not nearly a^^;;jare contemplated. When one of the various 
effective for keeping heat out as ai’e shades insulating boards is used for the structural 
inslafied outside a window. One manufac-^ jsilects the insulation that it affords pro- 
turer is building permanent exterior metal fvides savings of as much as twenty-five 




awnings for window openings consisting o 
strips of metal with alternate strips raised 
over the others to provide air circulation 
between without permitting rain to drl: 
through. Another concern makes perma^ 
nent wooden awnings that have adjustable 
blades and these blades may be tilted to^d 
any angle from inside the house. Keeping"^ fi 
out the heat is also one of the purposes of> 
a^new^ ki nd of window- screen. The screen 



. has fine horizontal copper strips set at an' 
angle like a Venetian blind yet from a dis-' 
tance resembling the ordinary wire*mesb 
screen. Easy to look through at most an- 
gles, the screen presents an unbroken cop- 
per shield to the sun after the sun has risen 
more than half way above the horizon* It 
excludes as much as ninety per cent of the 
sun’s direct heat. 

Linoleum has moved up from its place 
as a floor covering and is now also widely 
used as a wall covering. Rubber wall tile 
is being manufactured and like linoleum 
is easy to keep clean. Fire-resistant w-all 
panels of colored plastic materials baked 
onto base materials are being made for use 
in bathrooms and kitchens. Curved metal 
shapes are available for nailing into the 
corners of floors w-here dmt is difficult to 
sweep out. 

With the new materials that are being 
made available, new architectural styles 
and structural designs become possible. 
One such innovation is a new^ roof design 
that takes advantage of the structural 
strength of materials that are manufac- 
tured in large sheets, such as Celotex oi* 
plywood. In the new design such sheets 



per cent in heating costs. 

One Los Angeles builder who wanted to 
find out‘'T™i- w^iat h a--f!6ul3^o with this 
roof design decided to build a model home 
that w-ould also include every new feature 
and material that would help keep his costs 
down. His house has 672 square feet of 
oor space and contains a hitchen, living 
room, two bedrooms, and a bath as well as 
losets. Complete with bathroom fixtures 
and other built-in features it is ready for 
occupancy at a cost of $1,775. Even where 
material prices are higher the cost should 
not exceed $100 above his price. 

All in all, you can buy more for your 
money when you build a house today than 
you ever could before. You may even have 
your own private swimming pool, if you 
like, and at a fraction of what pools used 
to cost* Complete with filtration systems, 
engineers w^ill install a pool in your back 
yard at not much more than 31,600, 



ectric Flare for the Highway 



Throvvs^^right Red Light 

A six-volt elec- 
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trie flare for use V 
on the highway 
sheds a bright 
light behind the 
halted truck or au- 
tomobile. Its lens 
is designed to 
duce an even red \ 
light, without any VJ 
dark 
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AMERICAN FLYER 

Vi6* scale trains 




Cmmintd with illuatretions. Full ad- 
vance newQ world's most complete 
line of •rale-'inDdfl trttina — realistic 
Itjeomotives, cars and equipment built 
true-to-life from railroad blueprints. 
Reaict aU abemt new worm-drive loco- 
motives — new remote control whistling 
direct From train — talking railroAd 
•tatioD^realistic Lucite Block signal 
system — remote directional controi 
locomotives that banish Jiggling back 
and forth after stope — never -fail au- 
tomatic coupling and uncoupling^ 
8 wheel drive locomotives — "brnld'em* 
yourselP' kits and other spectacular 
American Flyer features. Mail coupon 
or post card. American Flyer Trainsi 
41 5 Erector Square^ New Haven^ 
Connecticut. 
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SKIP IT! 



Skip freeze-up worries. Put 
"Prestone*" anti-freeze in your 
car now— one shot protects 
you all winter. You*re safe— 
and you know iti 

See Inside Front Cover and 
Inside 0ack Cover 



<CQntinued from page &37> 

into marketable forms each year. Casein, 
w'hich is made from skim mi1k„ has many 
uses. More of it is used in coating of paper 
than for all other purposes. It binds clay 
and other material to the paper stock. It 

r also is employed in the paint industry; as 
a base for insecticide sprays; as a filler for 
certain cloths; in the processing of leather 
and linoleum; and as a plastic which may 
be formed into belt buckles, buttons, knit- 
^ ting needles and many other articles. 

A synthetic fiber having the appearance 
of high-grade wool can be manufactured 
from casein, so milk wastes some day may 
he the source of a large part of our clothing. 
Skim milk contains about three per cent 
casein. Four thousand pounds of milk, ap- 
proximately the amount produced annual- 
ly by the average cow in the United States, 
makes about 100 pounds of casein fiber. 
Scientists of the U, S. Bureau of Dairy 
Industry have perfected a process for mak- 
ing a transparent rubber- like substance 
from lactic acid of whey that has many 
promising uses in industry. While softer 
and more flexible than organic glass, the 
substance is still very tough and elastic. 
The lactic acid is obtained from casein 
whey, the waste left after casein is ex- 
^ tracted from skim milk, by fermenting the 
t\ lactose with suitable organisms to produce 
I crude lactic acid or its salts. National Dairy 
Products Corporation points out that Lactic 
acid also is used in making ices and sher- 
bets, pickles, jams and jellies, yeast; as an 
aid in dyeing; in tanning; in manufacture 
of plastics and as a flux for soft solders. 

When whey is dried, a light cream*col- 
ored powder readily soluble in water is 
obtained for use in creamed soups, gravies, 
bread, muffins, cakes and candies. Rein- 
forced with milk mine rats, it may be used 
in liquids, in chocolate milk, in fruit or 
vegetable juices or in carbonated water. It 
also may be sprinkled in soups, over ce- 
reals or taken dry. The function of such 
products is to establish good intestinal 
hygiene and to provide milk minerals^ 
especially calcium and phosphorus, in con- 
centrated and readily available form, 

From the forest wastes — ‘scraps, edges, 
slabs, irregular pieces, sawdust and sec- 
ond-growth scrub pine trees — the Masonite 

^Cmtinuefl to page 14SA)i 
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Herci^s the power cool catalog every 
craftsman wants! The CKAFTSilAN 
Power Tool Catalog for 194 1* Bigger 
chan ever! 4S big pages> packed n iTh 
tools that every home craftsman wilt 
want to read about. Every tool is priced 
at Scars easy-tO’pay prices. 

Many Interftstlng N«w D«velapEncnt$. Con* 
tains many new tools to make your w'ork 
easier . , . better! Includes a sensational 
low priced^ full size;, portable belt sander 
. . . a streamlined, super*pow^er rotary 
electric tool and niany others.^ 

Cet Your FREE Copy Today., Get n copy of 
rKis catalog today at your nearest Sears 
Retail Store, or w^ke your Dearest Sears 
Mail Order House (Listed below)} ask 
for RF54057. 

Sears, Roebuck and Co. 

CKicugif Fhiludelphia Birstan 

Kaittus. City Mifim^a^lli Atlanta 

Memphii DaUns Seattle Los Aiigeles 
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'“THE WflfiOEIS W MODEiW CHEHISTTtr* 

Explore Uie myatertea ol rbemical 
aciepce aad emsjse your friendg aa 
you perform the thrilUne ExpE-rl^ 
Dfi'Cinte de^rlbed to the booh. 
With Cheroeraft Out Ala, and tb^ 
ni!iouRl5 that Rre in«1udvd, you 
al^EJ PECure practitnl knowlederc 
In Chemtatry— the acience u?ed 
by great Organizations to de- 
velop new products. 
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OUTFITS 



HAVE DEPENDABLE FORD BRAKES 



are for sale at moat leading a tor as, or you may order 
direct from us. But be sure to Inaiat upon Chemcraft 
—the orliifinal chemistry' outfits which include many 
exclusiv'e features not found elsewhere. 
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ChFinrFafI; No. 3 COn* 
UkilriB 0 3. rbrn-iLrjila iill.d 
pIcccB of aviMiraiux, lO- 
pplh-r-r with njaiiv ilkiJ. 
r-ljil Fralunaa. InoEudlktBl 
llO'kn. Chomlrjit ItlliiA- 
tratBTX. rx, 

plnlii JiOrt kxii 4 'rLinFill'< 
In ■rbemT^Lrv knci gl-unt 
plBwinif, Ibrlct! SAlOQ 



SEND FOR YOUR 

FREE COPY 



You'll Btnl fun Rnd RifnmtUrt lit ■pi^foniilniic the mSBy c*Pft|- 
TBon-tB dcwhflljpll In thi* fn!<caflatJae booh. Rrjiit Bhnut Ibc tcTr-iU 
npftiitmnUlefl £TTwni*tTy offtra Uit fuiurv. .‘ioiul for Kr« 
Copy luday. 

THE PORTER CHEMICAL COMPANY 
,45 PriHpect Aw. HAKOrttown, Met. 



DASH CONTROLLED GAS TANK LOCK 

VO KkVW— P lYit ALtn CARS. Au™rtl™. oon-Vrrtl+nt, lil^jwn^ljihl*, Btbps 
lUxtf Exf JfUa anil capk. 7110 PnrRt, th? rkntnBl.floinne, Ohil IhO ptOBI 
rERFECT Cintn^TMAS GltT: out. Dlfltethutoni, ireBl#re, iowtvrm^ 
hero |9 « yMT nmnd ««]lFr wUh, u EOfnt pToat, Write looity. 
SNAPrUP ft Aft CAP CO. DM^. T AftHLAnO. hV. 



of CRAFTSMAN Power Tools 
America's Most Popular Line 
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Gift Sel" 
Nq, 301 

IVaterp roof 
Match Eux 
and Coat 
0 0 m p a s 
P o s t Ti a id , 
tl.TS 




GUf Sel No. 305 , M'oodcnift 

K.[t|fu with 3tas:liom Handle^ Wn- 
Urproof Miitch Pox nnd Cttut 
Compasiii. Foatpaiit, $5.DQf 



• • * 

Hq fflit can maha wltl 
bring greater plea»ur«- 
Every true sportaman 
know* 1h« nime "Martilt'e" 
■tand» for highest quality. 



In aild^tion tp the tvo Gift Seta aftprem 
sbdt'e, H'c rettf ffl f?i end the 

Ha, IGI Harbla't W«terpr«]l Mateh &b*. Wo. 

No. IS2 Marbk'l Cent Blatienarr dUI. SI-zS- 

Ha. DB3 Mefbk'l Out C»inin«t, Tci:cittUi.r tlUii. PDytiMild. Il.ao. 

JtfB. 1$; Harbifl'j WMtt Csmpa». W'Uh W^thtr strap. ro*HaaL«l. ^L5fl. 
Ti*. E4 Hurble'a Sport Knifi, 4 in, blide, kaEJiBt liatitik frith katliti 
ihfath. PDil[ial[i^ $I.SD. 

Ha, 7 Marhlfl"i Eakly Axf, All olrH hatnUe, Blade prolprled hjr 
roldinif Kiiard, Postpaid. MiIWt N&. fl, hmnI hamLle» iZ.lS. 

Na. 3DA Gift Set 3 ltd: Xo, shown ihPrr, t>LLt Knife has leather 
handle, rtmtpaid. 94.00. 

Order direft if 1/PVr Draper dtwe 
not carry the tfemd iwi* wint. 

MARBLE ARMS & MFGa CO, 

sit DELTA AVC, GLADSTONE, MICH., U. 5. A. 




■ UlLPIHa IHDOrrHV-with mxelilne and 
pru^K prod-ueJna pamiaiienL ranarUfuetifm wltii 
Kivin.^ or 1/3 latwr, 1/3 iriorLar, and 1/3 ma' 
lerlat ount* — qatflar, holilowp v*necr er aalid 
Of 40 ™1nr«. 

wi Equip Toil with AutMnatk hlachlnery.,, 
latiite produellbfl only Cmc dt mari. 7 F:c|mi>' 

Fnr-nt roaLfi Lmt fraetdon of dt!l4T prxicHHqv With 
rqi4«l <aF>4ri[y. 

lP4VE$TiaATE— let U9 eAo'w you why bolldthK 
today alien ynu the ■^ppartWiilty Fat 

HFiawih, n;pHn»Lon BrtdT |nvAt in a bu»Lnean [>t 
your anFii, uaEiiK raw nui(«Tiaia avRllehl« bn 
your lerritpi^'4. wrdto lodRv, 

Wl. E. PUNN MFC. CO. 

j^pg W,*t 3*th n. Ulch. 













nces 







AKalamazQQ 

“it;:.::.;: Direct to\bu 



Nflv streamline dealenat Kew fe&' 
tuies! Styles and Siteti. Coat 

Wood Bnnpes; Comhlnatlon Gns- 
Cdul or Dll llahiges; ISkrtrle JtaMRec; OU 
lliinftcx; Oil Ueaten^ Coai.^lV(KHl Ueii- 
rr« t Furnsns. ^[t Ua Trl« L S-J iMHtr 
iltipninil;:. l.SliO.lHiU i^agliflrd: I' sera. 

States Dwia, up to 13 monEha to px}'. 

KALAMAZOO STOVE A 

FOPTMACE CO., Mfn. 

39l Rttlieifor Avenue 
Kelamitiao MiehJean 




aa,d. *ica BM/ ^ linai.liBii, | 
L *T>TLiBr-'’'"iU li»rt • lit* 
■j. Lfh, uli -out 

aiiai' and ^ptw . 
f Beekratii|i fnifai ACISJ 
J TOOLS, M 



LATHE root SET 



Be permanently fooleil-up 
for every Dperatlon on 
your Metal Cutting Lathe 

A L'Ki Set £a aOrtp1at*-^‘*theT*''p npthinE 
To t'uy. ITfi'ip foi-ited by tb« ntsLQufu- 

1 euiftiia iumI by Ofl p*f ouil 

pJiJiU KBjd riii4k iq IndttJtty tbar 



THlLlCirr.^ 

Tttr, luiit Titl 
ThnilRi tuF. Hi|a 
tp[f4 li«F Cidin art 

■am. Hi t fhneki 

ii tmii iiitr Ejii. 



NEW 

TURN SIGNAL 

FLASHES from REAR WIHDOW— DASH Control 

jB jh puH A A fThlrlwlnd seller. UtItsib, buy dp flash demsnitrs^ 
JmRp HI IS tlun. Dealers buy 3 tn 1 £. Ymr pivdt iruirK^up aa 
nWfcil ■ IF hlfh aj Bimeat aenaatlim sf year. Jluah pamfl 

qulcK tat (acta and Pemcnitrator aaisple plaru AH Free I Biiah. 

WATCiLMy rOtM IIOMLCD„ W-ttll, Wdiiil Miu Eki Mtiiitt, Iwi 





LATEST RECORDS»>8<^ 



Ijtiffhlly uiuKj. GuarAjiLe^d Id play lllf« 

"inmlii 



%'trtor, CoJujulijla, DeecA, etc , . .. _ 

now. DT anniiey rotunctedL Auc^h BrUal^ Tt! n^T Ovehr. llEimy CrDtHlinnilt 

H'-ayiie Kins ^*nd hundi^s nr pthere. IP AKTorctii romrda ai-oO, m 

lar^ j^uaniiilea Sc eafh. Wrlit.- tar rrfo rtariintlaii,. 



Acjit. A. 2. 



data Brudway, ChiCajHir HI* 



SMALL POWERFUL ALNICO MAGNETS 

OiD MuIki line- tircDwd UD.dc I ho A I.N 

, nt fhr^ 0 «hwbI Elr''lTk Cn, TIlOL'zJ.lM bif (rt. n(^k. * ar- 
}ii,r<Mlii>o--T5c. CbTnmiani plated — Si. Lid'Ll rnnii-r ■Uni"i- 
‘■sp-Q ■wfjy'ht. ban — ifle p,. 'I'liiy S'TjO^T. For 

TPpI a Dk Makvr#; CiptuMF, iI 9R ofbw iLim — ik, 

TfRItT AAL^A AtA..P,p,p«A7H,To4«da.ahla 





GERSTNER Too/ Chests 

ffri-j'ij.il and Deslritblr li, Ul tlitiv' -nn ] -.'nl 
CJiristutBS GJn. Frfd CllehIi .( aini.tiv ulyk- 

GERSTNER TOOL CHCSTS 
IAB CaliirnbiR St.. Dayton. Ohl 4 



DO YOU 



WAJJT a new busipcw 
prnfeEnlon of ypiu ow&, 
w'ith all the irutie you fan 
attend to? Then becattie 
a foot cCHTDCtfontst. and 
in a few woohn carti big iDCQnie iq eeryiee fee#,— bat medlral 
her chiropody — easy ternia for honia trajoinf-. no further eapiEuI 
Devdzd, ho ^ood^ to buy. ho Agency. iiAiabliah0ii 16f^r 

S tephen son La bora tory . i Back Bay . Boston , M 

KINKADE GARDEN TRACTOR 

and P«w»r Lawnmawar 

A Practical Power Plow and Cultivator 
for Gordeners. Suburbanites. Piorieis. 

Tmckcra, Wurserymen, Fruit Growers 

Law Prlcaa - Eaay Tarnw 
ATnerican Farm Machina Co, 
lUAB 33^fd At, SS, Minneapolis, Minn 




FREE 

EXCITING BOOK CATALOG! 

HUNDREDS OF BOOKS! 
MANY NOT SOLD IN STORES! 




Senil Tf[;ht DOW rnr itils jrfTaL hi s' 
boah ratnlOitl TUUNlIj irirOUffL tlS 
(n-EcrciilUip iiflUrnl KdUcd i hi- 
ll pi‘ttu>i idc«jiit jt^fli'c-LlDTiJi nt bpoXii- 
Qh Vlrlfully cv«ry . . . 

nitd at n'Min^y^jivii'iif' Ko-. 

lire hnw rajiuy l.H5<rk» yuu rtii i;et fliat 
rir-i. TjliI r^j-Ssl Ln Jiiun^i — lmnk.4- il-iat brliijf 
OklT-rt Jinj-a l^n llvuif, that 1 »]d jdu l^n-rtaJiC 

ymar l-nnKne^-puilJ nc extrt CajA LmLd yrjuf pwckrtl . . . IlaftUr, Farm. 
q.TracTi, rbetoerapby, Nude Art are mily a r™- m the injbjectii iLitcd. 

SEND NO MQNEYf JUST MAIL POST CABOT 

Ttan't 44hd A ^Muvy. Jcut write your nnma ami aeWrew on a penny 
poit ooH. and mall today! ThlA yrand cfttkloir with hmutl-fully «Uor«d 
rpver -will ha nufbrt U* your tw?m»3 Send for it tiow] 

POPULAB WECHAH1CI PBjf S, QjyL 121, EM E. Owlt> Chkagfl 
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POPULAR MECHANICS 




< Continued from pAiffe 14 €A^ 

Corporation is turning out wallboard* in- 
sulating board, wood tile and even plastics 
that may be formed into a great variety of 
marketable shapes. Wood chips are con- 
veyed into ^^gans’' into which steam Ls in- 
troduced until a high pressure is reached. 
Then the pressure is raised quickly and 
held about two seconds before the gun 
discharges into a “cyclone,” or vessel 
where the steam and fibers arc separated. 
The fibers are dropped into a contamei\ 
mixed with water and constantly agitated 
before being pumped through refiners to a 
forming machine that removes part of the 
w’ater by suction or pressure rolls* From 
there the blankets of material go into 
presses that dry and compress them, re- 
sulting in dense hard^sur faced boards. 

Seeds of cotton* once a waste and a nui- 
sance, now have a v^alue of 5200^000,000 in 
a billion-and-a-half dollar cotton crop. 
Cottonseed oil goes into soaps, candles, 
lamp oil, cooking and other uses. Cotton 
linters* another farm wastCj arc now an 
initial material in the manufacture of ray- 
on, and in coated fabrics that go into hand- 
bags, wall coverings and automobile up- 
holstery. More than 100 commercial uses 
have been developed for corn, ranging 
from glycerin used in explosives to car- 
bon-dioxide used in “Dry-Ice,” More than 
one- tenth of the com crop now has the 
factory as its market. More and more uses 
are being found for the soybean. Wheat 
straw is made into corrugated paper boxes. 
Furfural produced from oat hulls is being 
sold in tank carlots. 

Of highest importance in the disposal of 
farm and forest wastes and crop surpluses 
is the fact that cellu^ose^ an invaluable raw 
material, makes up the hulk of all plants. 
From it is made all paper, all rayon, a fam- 
ily of plajstics that is being put to thou- 
sands of uses, huge quantities of building 
boards, cements for the leather industry 
and an endless list of other goods. In gen- 
eral, cellulose extracted from wood is 
cheaper than that derived from farm crops, 
and wood is the product which nearly one- 
third of the land of the United States is 
best suited to grow'ing* But if and when 
agricultural science bridges that gap of 
cost, it stands to augment the supplies for 
an already enormous, ever-expanding in- 
dustrial cellulose market. 

{Continued to 151 A) 



STOP 



Your Worries About 




Why put up wUh days . , . monllts . . * YEARS oi diMUPn- 
forl. wctitt and fcHr? J-c'arr ahoui this pe^^ec^c^t invi,Tlkjn 
fnr atl forms of roducihit' ruplurt. Surely you, eaeerly 
CRAVE 1.0 enjoy norrtiia! nctivilita and nlnasuri'a 
once again . . . with the hHUnlinj; fcaru/ nu ptu re banished, 
frtim your Ihouchts . . . with no niore suITentifr from iEI- 
filLinR. p^jugioR:. buTTiiiiR. hard-pad trusR. Qvur 3,000.000 
iMfnre you have used the BROOKS A ppliimce. 
Enjoy the cfjTTifcjrt and safety tjf the Falentpd Atr-Cuslupn 
Rupport, y<wr*«l1l Ov«r ft, 000 phy?]cf*n9 th« 
Briwks or rtcamtn^nd It to poUents. 



Cheap- Sanitary- Comfortable 

Anyone Can afTord a QRtX>KS p^terled Air-Cushicj'n and 
enjoy the Baradise of com fori and seturily il affords. The 
Brooks has no no melal girdle. 1 he yieldinic .^ir’ 

Cuihvin of Uic BROOKS, the vulvely body hand. . , Uiesc 





will be ullerly new to you ^ , Hnd how you wtl] blfKs the 
day you discover I his fomptctc Sccurily. Tllii: BROOK S 
Appliance adjusts itself to every body movcmmi. The 
Air-X^ushiun HcptA nOl hi iihd Aptuad the 

rupture. Thu* .Nature has a ciuince to close the optmin-jf 
and make n trasn unnccesseiry. W'c do nut ftnrmisf thra 
result . . . but thousands of BROOKS wearers have joy- 
ously reported its nccurrence- 

You are not niiked lo rjs^k any 
money. Yn>u can try a BROOKS 
at otir risk. If you don't think il is wonderful, simply re- 
turn it, and the trj.al costs noihinK. Bui jivoid ImitatinnH. 
The BROC^KS is never «>ld throuKh slofe?i- Il is madi- lo 
yfiur individual mpoHure. Write fur full information. Fnw. 
Anil ramember A Drooki wtll bv »*nt on tri*l< 

BROOKS APPLIANCE CO. 



SENT ON TRIAL! 



457- G STATE ST. 



IWARSHALL, MICH. 



Jif AIL THiS COUPON TODAY! 

BROOKS ATPUAIiCE CO. 

IS7-0 Stflta St., Manhall, Mich. 

in PLAIX EN'VELOPK. pltiuiin RFud yutir FHEE UtK.IK c»H 
IlLt|j|iLte, PROOF of Rfiitultd. mid TRlAl. ni’FKJt, Xii npe l4 
tit rjiU nn n:c tfenwncilly »inmt nty Impture- 

Xacue. 

Street ....... 

City . .. .siwif . . . 

State whether far Man. Woman , nr ChEltl . ... 
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I fiF f 3 p4. i>tflDilHnl 

iLh. ^'Li-i|p*rt7P«, 



Jk 

PECK PnSTCARD PRINTER 



Ink rollers, 4 ;i 
chas^t slindird 
type, ink, p^pcr, 
sample Xmaicard^, 
ready for orders 



S 20 VALUC 

Ortfy 9 5 



IS 



H-on 



ftinfl.WI 



ZO LbB. 



rc^n^ THE riAS^T TIME, 9r , . . . 

huMnniF- ot ^ ihit ri«ri^, ■.r^l n^kn 4 * !■ tM v 

Uiii« fit fiubL (u ^ IipilJ — 14 JI hlrulA fiif Urk;nt:^ hVrttirt. -CiJHir* ■ ijurp 

InJrti-Hfibt. 

£HKISTM AS CARDS, HDV|C T|tXC^. tM^HlNTlHC 

CJimeli Jt iJi lriFiiv m#*>inr l►l>^i■■^^■, nrniiR, <tBrr+ ptnaTimA rririf tini». Of* g» ni J 

Dntff kikn hhIl4ihI «p*clkHr -rnn\-> tcq- tinn cb!», 

rffrtfrjT. luuJa^i. -twBi'iv #iTKpQ 3|piiriiJii<^ libnh «ia4 HmpW nirf*^ -^ijJrik. 

K. rrntiklJii, .igiipfVlrn.'n fi rnC ,pF¥n|. pc-jBlpf, ildDnrwi |.biM IlhTl^pr^B. ni 4 Hlpn| izng, 

■IjUi^Ihril, ilPtelaillniilr Bipil kiullL— vrvt ,rnp hL |4n^L"^4Fui -no p pniJnrtkip laipiF ILkit 
HHItCcF ^FI. Witll kU Tkit uiljluii kiy nn, E"t »n khyM-iqrLi (iir WUf tiiiintlj/, 

l^qiUn iqliiiilk fqifra Uli |zpqniBH^i« CLaiJn, ^KB.r|i, Ppii^, 104X3 plu kji-iir,. 

Two nilIrM, rRToIvknc li|k pipt»e, wpn ink ICrp* *nt 

»fc«t "-Hill . 

COMH COMn-ETC— 270 pn 

»rt»i Tij ■ " ‘^' 

ilr. Hi’ii 



POMV OUTFIT — £xu-h |ie. t'OkPthir. frirvt *>«ih]I Gnlhki 

^ p4. 41U lir>F ■'■L‘^4 fA. tiil|lh|w, K>;krp, IJ lA, niMrilf + 

Wood ifkio, XitwiiikTi k Iki, hlpirfa tokF ■&’ Xinnp rtisJp, 



•AAA t 

^AAA 



Hk- TkCii B ICk pTRH 'MiiE] nr^fv t-iK^p V EicErTV-n bIpH prlr-pB nd'BinnPP, 

7 day (rliL ilJMEY BAC K [iCA H kSTll^i- IF nPilfTwl r:,C>,D, pj** iiuibk titfpTPiici^ ur 
«|t|p}l tl, KhL Ofl dtlLk'ffV. .UL |iriirik«i C.Cl.Br ERF'fiLty, -*'bpC' *'l> IF'"- 

^ECK BROTH EKSp whithet At^t., mt. CAitMEt, cohn. 




0/r/¥ 



m 



t 

1V( t.1. '‘lini’'’ I f 1-. 

;iTi-:jiS' I iirm:j''c J’Thi'i 

— k.tilj- ^JT.A.~i l-MJ-.li. Si. 1, 

T.niN Mil liiflnPi .S-Siii Ik I JiiF; CliiiiL, T' :■ 1*1 .Ui . nr) r, 

V EIl-J. £'is.=ii<iAH‘iE ytihv? !■ h'V' Cii.Lr 7-.. ij -:: i i.nu'J C'im 
t-k.l |.^ . 1 ; I ..i! 1 r.ii.1 1-7? 7-J, 4i f-VFV I ■■ .! 'r. \r.. If M .r -- T, 

liS.n t, |.r - 1 . 7 : 1 . r '.vr 1r,iii>7 ITF-- :-;ji|.-i- 
Hj4kF, lw4 \ k'IVCqU .tkVUTBil. l'^«Jlk‘]|.'« 

fii)iini.-3lrii.i, Urapi;. riiHip^ pp-iw^Mr-p BiH-lilnr^ 'Wpikn pqiM-lfr ‘*ril im d»4aI nr ' wdoB' 
liiiW Irii-iik BEi -jr iRrtuq InF npur fiptiihic. lufJijidr* crinikrFKnniit Inw iirkwtin l^jirjy 

r-JiMUiiiM III, T™hI»f Wm-trlii M uAoFiL £le''tTlc’ lipiliaF EtCr Wrilt t^davl 

A C£ CDMOANV, Dpmt. F. IW Marfirt, ST. LOUIS. MO. 

FOR OLOTIMFirS rirf'lunri'P tn the 
rwn ULLMimELna 1 , 4 *^ K^mn.-. 

ym1pl }1 twfl O'liildirl-, alldu-k-u Iv* 

hli'iim WlEJ] tnixniFr 4HU) prdikcllprx 

7lrii-p I Leo fill] 7”, 

\Tl4lHl J)". ItPlaJU 4'*. Prirc rc«4]y ia k-uiL 
ruBlaiie ratp^,. knlppJinr WL. I l-j lU* 

SHAWNEE CNGIME CO. 

Bolt 1S3, StetiiMt Dh. Cincinnati, Ohio 



turaujuini 




WORLD'S LOWEST PRICED 

ADDING MACHINE 

IDEAL XMAS GIFT 



VeitPoclivtSiH 
FHfl TRIAL 



ONLY 

TOTAL COflrT 
SIMO HO 
WOMCT 



GltARANTEFD 
aCCL‘RAT£. NtiL 
ji l-Dy, -OpcruLcA with nn.ly a rinj;cr Rifk, 

Adite, rtihLT5U-ti>. rnuUilkJlprt. F[ik‘|rti’*- 
LihumM Tl 3 > la Li'» hil]Ll4»n. TnyH for ilftflf 
nvDr end ovri'. Idrel Oift — Jnr 'llushibc^a, 
lurnme TAK find SifNsni intf. MOJJFV liArK CUATtAN- 
TEK. So>id name And ikildMee. Pii^' fx^pivtiAn oni).' 
nIuK THiBl.'iEC. (Siondi full rurh. if miaLlp U. K.> Mpncry 
hKH; In l6 deya if not dctichtcd, AUFMTS VWRITF. 

CALCULATOR MACHINE COMPANY (Mlr^.) 

OEPTp 112p P. O. box tub CHICAOO, ILLINOIS 




IT ELECTRIC EYE 



ANNUNCIATOR AND 
BURGLAR ALARM 



S tores^, i-tome«), Tiasoma^ Khoir*, 
G II ra jic-ff — Ko res af ot heis — mi^i I n ft 
fur I he it AY -ALARM Burflar Alarm and 
AnniiJii-lAtnf . Hd'Pil nfvtnt itin— ftiiarda 
Invbtikle Ix-am of "Black LIAht." wJien 
l*]ufts In. apiy lii^hf 
makes 



aAaint.1 intcMSlonF. 

InU-rrgpred, sound* continuous alarm. 

£OCkCit (infsMInft demon st rat Ion takes 10 sccondE 
Bales on the spot. 

C C hin U A M E* Hufle profits. liVritr AT ONCE for 
PIAIflE, parlkculars of OistiibUtor Flan or 
Aftvnt profwicition. Nv rnOne>'. J Bend nanne, 

RAY-ALARM, m Fititt St^ Pept. R-1&12, Dffs Moinct, fawa 






Hsiidlj' as fl Toiintfiin ]irp4 I'lipt- oil len-hti, 

IJrop lcK>bti On lu Bl<ni Cm 11. Toi T.j1| < 

oenttnl flocir. V'au Eban‘1. break Jt. SoJkd iVjp. 

|K-r lA'Illi finked Tbriujbze- eiinmei. iitii>ti — 

fllranntead Tor lif*, a nrci'Jf^ny lo evrn,- 



Ti]«'linnlr. r^ji'nld if L l* Kllh lialLO|fj.i, VMJf 
namo riylird nn ra:<e ta Fii-eVOnt fanu, 
otbly eitirp. Otvier dirrrt, wt-iid 

nu ]ibune%-. my ixiKini*n ai plus 

foiv centi- |mr.ta?o on delivery, 

<vT ¥T.±-'p wLlh ikAmo. Wv niiy 
bOFTfljtr mi rqish J-irdriTA^ RenJ IkjI 
M-|lor fitr filteiila. Wriie 




R»%h 
Your 
Order to 

STREAMLLTE 

COMPANT 

ITGO Main At*. 
pool. FNI-13# 
Karwood, 
Ohia 



BIG MONEY Assembling 

NEW MEAD KI-YAK 



art 

Home* 



WRITE 

ler bl| 
Uruitntjeri 

FREE 

Clrtlilanl 




MiriAD'n 
compbQte 
tui-ia-dt 
Kl ■ YAK 
KilfiMily 
nnJiii m.- 
M ^<1 hir 
plen-AUtd 

<a t>!nn.i! Fortame, Scfiwortlty . . + 
Ltshlt , . , t'am. llikfhe^t 4UJi|Jly. Lo-w 
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In addHion to existing government bu- 
reaus and the many industrial companies 
with research efforts directed at utilizing 
wastes and surpluses, the federal govern- 
ment has four large laboratories under 
construction to further the cause* 

Confronting the research man is the 
problem^ among others^ of what to do with 
the annual agricultural wastes amounting 
to approximately elghty-hve million tons 
of wheat straWj rye straw, barley sti'aw, 
corncobs, oat hulls, rice hulls, cotton stems 
and pods, com stover. Again it is estimat- 
ed that between tw'enty and twenty- five 
per cent of the average forest tree is lost in 
converting the log into lumber. So, while 
vast strides have been made, much re- 
mains to be done in this job of turning 
waste into money. f ■ ^ 

- ' (/ c. 

Keeping a Big Bridge i oung 

t Continued from 

receive a ^hock from the static energy 
stored in the vehicle* The jolt sometimes 
slammed his arm back against the wall of 
his metal booth and injured him. Ordinary 
catwhisker discharge wires set in the pave- 
ment to scratch against the underside of 
approaching cars didn^t always discharge 
the static and now sturdy wire scrapers 
fixed to special grounds are used* 

Four million cars per year are driven 
over the bridge and more than 30,000,000 
people have crossed it in the three and a 
half years since it was opened. The Golden 
Gale bridge is the longest single-span 
bridge in the w'orld and its towers are tall- 
er than those of any other bridge. The 
length of the suspended structure is 6,450 
feet* Each tower weighs 22,200 tons and 
supports a 61, 500- ton load* Each cable is 
7,650 feet long and consists of 27,572 sepa- 
i-ate wires. The cables are anchored in 
120,000- ton blocks of concrete buried in 
the rock on each shore. A few miles away 
from the Golden Gate bridge is the world's 
other largest bridge, the San Francisco- 
Oakland Bay bridge whose eight miles of 
length is the longest of all. 

What is the useful life of a great bridge? 
Engineers used to say that a bridge should 
last for a century i hut now, with modern 
protective measures, they think that there 
is no reason why such a bridge as the one 
that spans the Gold Gate should not last 
for 1,000 years. 
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w'itb FREE plans and specifications for this 
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Hunting the Secret of Life 

CCtmtimued from page S03)i 

season, vising nothing but carbon dioxide 
and watei' as raw inateiialsT This isugar, in 
turn, is utilized by the plant in creating its 
structure. A large pine tree adds the 
amount of material in an ordinary broom- 
stick to its size evei’y day. 

In the laboratory it is possible to change 
carbon dioxide and water into sugar by 
first grouping the raw materials into a 
formaldehyde as an in termed iale step. This 
artificial sugar hasn^t the nutritional value 
of its natural relative and the process isn^t 
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in^T ftftturta incLufle Sits"x3 0" workini^ siii’facet 
chute that jffuitloa dust past the workinfr 

PiirlH, huiU-in cont]>arUnent for extra aaw' blafles* 
DeljUSt* Jliire (jiiupe, heavy rip fence, — tiuit locl-js 
at botii front an<l rear, — saw i^uari], fipUtter anil 
ant I -kick -back anO It is^ (.lejjlgnetl la use any 
stEinditn.1 ty]ie motor. 

The r)i?W If 41 < ’a tales i'1escrita^?B this Saw :iniJ 
the full line of new Duro Tools^ Write for your 
free copy; 



DURO METAL PRODUCTS CO. 

□tPT. PMIZ N.KILDARE AVE.,CHICAbO.IU. 



^ nearly as efficient as the plant^s method^ 
hut for a long time it was assumed that 
plants created sugar by a somewhat paral- 
lel process. Now this idea has been dis- 
proved by Dr. S. Ru bin of the University 
of Cali f G m iaT^hOp^.slng^a rSoh dioxide 
j that has^i3Feii made radio-active in the 
I cyclotron t has traced the absorption of car- 
I bon dioxide in a plant. Contrary to ex- 
pectations, no radio-active formaldehyde 
has been found and the conclusion is that 
some other process is involved instead. 

The radio-active carbon dioxide is cre- 
ated by the bombardment of boron, and 
the carbon atoms that are knocked off the 
boron are converted into carbon -dioxide 
molecules. These in turn are fed to barley, 
wheat and sunflower plants and the plants 
are later analyzed to learn what trans- 

(Cantinued td pai^e 1S4A) 
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wKeti ytiu makt atrartgc chemicals 
C:hange color » turti a Icmoo into an dcctric 
cd U wri temessa gesin fire in k , make a chem - 
ical weather flag- produce your own paints, 
sparklers, soda water You can perform 
hundreds of spectacular experiments with 
ft Gilbert Chemistry Set. More boys have 
won fame and awards with Gilbert 
Chemistry Sets than any other k i nd — -so be 
mure the box reads Developed at the 
Gilbert Hall of Science-” Also, see the new 
Gilbert Polaroid Microscope sets that re-, 
veal nature^s hidden secrets and colors, 

(300.00 Xnniiial Xwardi,^Mr Gilbert will 
award $100.00 in cash to the boy doing 
what he considers the most important re- 
search in Chemistry, Microscopy or Elec- 
tricity in 1941 — and $10.00 each to the ten 
boys doing the next most important re- 
search Mail coupon for full details,. 
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Smooth-On No» 1 will enable any handy 
man to do dozens of repair jobs like 
Estopping leaks of steam^ water, oil or gas 
in boilers, heaters^ tanks, and piping; 
sealing oracks in castings of furnaces, 
radiators, automobile engines, gear cases, 
and machinery; tightening metal fixtures 
and loose parts of furniture, utensils, 
hardware, and around the automobile. 

Smooth -On cem^ Uttle, is en^y to and fl^RurcH 

a laatioK repair ^'hjeh atrermthena with titna, A 
nma|l-siao can contains ?n0UKh 5moOth-On for a 
larye number of joba, and the unustd portion doofi 
not deteriorate. Buy a can today. s» you wp] ha 
prepared for emere’cncieH that ml^ht occur at any 
time. 
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imaLI iKi.' tuu|hdn 
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formations have occurred in the carbon. 
The carbon loses its radio-activity in six 
hours and a different isotope of carbon that 
has a radio-active half-life of half a mil- 
lion years is now being created in the cy- 
clotron for additional tests. 

Photosynthesis is such a baffling study 
that on the ^vest coast several groups are 
attacking it by different methods. Besides 
the radio-active trace studies, a Carnegie 
Institution group on the Stanford Univer- 
sity campus is studying the composition of 
chlorophyll and other plant pigments, a 
Stanford gi'oup working at the Hopkins 
Marine Station at Pacific Grove is investi- 
gating the way that green and purple bac- 
teria use light, and at the University of 
California, Los Angeles, the formation of 
chlorophyll is being studied. 

Two interesting facts about photosyn- 
thesis are that all types of plants use ex- 
actly the same method for converting ele- 
ments into food and that this method has 
remained the same all through evolution. 
The world^s largest trees and smallest 
algae, and marine plants that grow below 
the surface of the water as well as desert 
shrubs, all have photosynthetic apparatus. 
Not all plants, of course, are green. Some 
kelp is yellow brown and some desert 
shrubs are grey. Yet the green chloro- 
phyll is present in each, either mixed in 
with the other pigments or arranged below 
the surface. In fact there are two different 
green chlorophylls and twelve different 
yellow pigments that seem to make up the 
mechanism, although the exact role that 
each specialized pigment plays is not yet 
known. 

Most plants absorb solar energy from 
both ends of the visible spectnim, using 
more red and blue light than any of the 
wave lengths in between. The so-called 
purple bacteria, however, which are mi- 
croscopic plants that have the power of 
^ locomotion, use a small amount of light 
from the red end of the spectrum and a 
considerable percentage of energy in the 
infra-red region. Green bacteria, another 
primitive species, use none of the light 
visible to us and depend on solar radiations 
between 7,000 and 3,000 Angstrom units in 
the infra-red region. In each case this 
probably is because both types of plants 
inhabit mud and marshy places and live 

(ContinUdil ta pape t56A> 
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AUTO BODY A 
FENDER REPAIRS 

Nuw U-iKi ti. Cavrrni 

All ...SS.VIl 

REEmGCRATION 

lilec’lrlr. (.ins. ft 



t44*TTlc;(f l-livncTl 

WOOD finisIhing 



,S5.0Q 
.52, Da 



CIVIL SERVICE 

Home SdiiJj' ( 'anjriri^. 
Ft<li‘?al. 1^1 A 
City .,.si^ee 

PROSPECTOR'S 
HANDBOOK 
How to 

Appr^lHC. Kqkllp . S3.130 
ROPP^S CALCULATOR 
C'uti; lh;arltkLi i4»n tcihi- 
niLin] iKrikft Lijolh-r 

lt)-- , 51.QB 

SOILLESS PLANT 

growth 

CamplatQ DlrecH Ipns. $2.75 
BOOK OF 

DPPORTUNlTtCS 
A Din kpDJkry af 

AnHT[i's.lJ Dct'upti- 
tloiis. S3,00 
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il 
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IP 

i; 

4* 
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REWINOING 

ELECTRIC MOTORS 

[^nriblofl jmn'ikiii" 1n hr- 

. . . Sl.DD 

PAINTING A 
OECORATINC 

XCW liriikk. . . SLSD 

TOYS 

BulLrl fikr AiiiuHentenl 

ur Prutit ... . . $1.$Q 

TRAILER KUILOING 
l-'dur T’t^f4.-i( I'linjis Sl.oq 
UPHOLSTERY 
Alwiii'H n UIh MarJi^k 

Hwn Ilii74][La;sa.$2.Dt] 
AUTO RACING 

I E^hn' rih Eiiitl4L C 'jtt>i. 

np E'arrH . Sl.DQ 
NEW SMALL HOMES 
Jill T'rkpniuf iH^liitk!?. $n.sa 
MONEY-MAKING 
FORMULAS 

Xew I SHI P:L|^t' Hijuli. .$*.15 
PRACTICAL 
BRICKLAYING 

rtlpp-by-wU^p 

lublriu-tiuii.'^ $1.75 

BLUEPRINT HEADING 
Itkr ‘ETudcii. $1.5d 

HOUSE WIRING 

MetlLikrt:^. MatcrblH. ,$3.S0 
SHOP NOTES LIBRARY 

Thniwn tills 4>f lUHf-fill 

Jck-;t!4. 4-kf -UX hlpj 

valLLmp24 $2.45 

ARC WELDING 

Pnji'p4iuTi? iTjirirlWik. 

Knw Kd, .tipit UlU.SlrSO 
CONCRETE 

lEKX U'jJ'i 1rj Vat., . .$1,9# 
HOUSE CONSTRUCTION 
DETAILS 

^havl:^ iidtihiliiNl littUi' 

Ofl.'i S3.*$ 

FLEXIBLE MOLDS 
l-'Uh .an>l prollt frujii 

lint puivi'li ltd.. Sl.tlO 

KNOTS, TICS, SPLICES 

Fur FtL’rytnit ’■^'Ikp 

H:ili4llt:>. liaiMt 51. DD 

CARPENTRY 

Cjirptntry A ,1 oIu4m^' 

]ip iTiLi r'oNjM.. $2.00 

SOLDERING 

New T’rtfhH nipcJ 

MtthcKlK sd,2s 



Send No Money ! 

OMer frtm atinve ti-i-r . If in U. ptr pni 95 ef 5 tiinTts, and firi;lcranirsu,[]t;! 
to Sl.UO 4 >r EiiDrp, pjpy ntJAtriiun un plun APiiall C'.U.l^. 

f«. pay piisiatjc if reTPiLltaiite is ?ciit n'lilj 4 >pl 4 ;r. Stent ftit 
l>i^ I 2 .S-|>u;L^e bu 4 ht: 4 jf hetpful Htpoki; aiLit pJuiia FlIEK- ^ , 

POPULAR MECHANICS PRESS 

Rt»m 1240A 2(HI Edat Outarld St.., CtiHiaEn 






1 






INVENTED^ 








CDOKfjn^KEAT 

wiihout COAL or WOOD in Your PRESENT STOVE 

IHTEKSE HEAT AT 5MALL COST— N« OIrt or Aiheo 



QUICK HEAT AT TURN OF VALVE 

.^n Atuiizitirt Oil Biitnpr Whitti and l'a«rp l^siy 

riT;AT;> .^XY CHEAP Umt.XEP. E\J-:iK noTlEX OUT’ 
FOR LO^IV COST, EFFKTKXi' PK H FOJt.MA NCE. Butpps 
Ordenarv l.ttw Priftd Fr^t FlKHWinj£ t)t] Witiioiit IVt-Rtneratinff 
frt Clu^feiiiK IjJ. JlF.r.OW KfHV \ OU t’AX TEST 

TfllK ItF.M \HK.\HI.E tfl FKll FLAME OIL ItrRNKIl in 
Y'nur Own IJojiii' AT 'TJUp LiriK, 'JTttll Mail Cnujjiujj. 



OVER 40,000 SOLD 

SatistMttoit Ouarsntseit 

Why Imrrt tninl ur Wtrh l1s dirt and 

driJflj!tr>^ r?f build Imp nnrt ftertllLit nf&4? Why 
tarry ri.'ihra tittd ftpI uritvcii. nlc>w-.arni‘p Hut 
Ui.LrJi pjrillhnfy I« 1 *- urLftPl Fm^ nawlrint 
nil nnd Pjfi iN'i lii-.Ai’ at small 

t fLST — ^ftnrE tiurr iJI'llTi ill'i.M’ ritilluts-pj 
l>v II utisiplti I urn i>f 41 vjiivp. FastpJvriy 
h'liiininrtiif] XdT I'p] I'MiFi- p Hi Vi* 

ntt' ft rwpiirl df pjv4^r II tuiiHiant it^c 

u'jthniiT 4^"pr in»fflhTii; any 4‘lr;appliip, Slniplt 
— i3afe— eronnniiraL — no tLi’clrifSil fauritr^ 
HacL.*) — [po nuTvinif TwirlJi t-p ^'tar mit , UCTt’K. 
L'lJA'VEyiKN'T, LFKKTExVT HUAT' by 
i4ltrU.dV lilTiiJrnf VaIVt. 

En^lnaer of Natlaiial Haau4atlon 
Sajptt {iVtntlnytlna tirl j>| u.h nth.- Mliptplt. 

tdltitril'. txccllpnt — Ecnpinr]ilc;j(| nil 
tuEUiumptiun iiruJ mLixtimini hr^iiT '|'c.^i;4 
tnailt 4ih hnnaT villi ant ytiir'K liJtrd wrvltFt 
pr«vt rn.i' tviittrire 4ik( jjirc or ri-sUliu' nr any 
tarlpna nn ItiPtricir pfirl^t. Xn PiiJJEZlot tr tiiki 
lo "Vakf! up'' nr Khip up.- — c. U', i^tvtliat — 
K. C,. Mo, 

USERS SAT: liFlttll tlL luirtirry nf [IlL 
Ftreni kllidi litrt but Iltui Kiria Ik rlirapL^t. 
tPc*Ht.= — J. iL t,ri'jl4l(hniri>^ AVKiJTilrpUPan, 

f HPt Ttmrp lanil firviPh yaiir Ijorntr thnll 1 
tvtr hud (runi rnal ar anytlijnir IktinLrcJ in 
my furnsitt — W. <L NjtFi&lHftn — Ihil. 

ittciurei.1 tpin (iTiy bHFttin — iv. rJ. 

SENT ON TRIAL 

SENT ON TlilAL f4hr ?Sti rijiya. [f yail 
vuut aUlek, tmtlcril heat nl nmuLL 4‘4:>at ycMi 

iiiuy try Fht ''iiEAn’ Kixti" at olti 

Wrhe riuw fp'if fun inf4ij-ipi4iji4jth 
Prn v€ I hat Ll rnda driNlptry un*] illrl pl (nal 
arwond, provt i ta rrtlcltnty , rrim'tnitnre ftud 
mk[u>ui1tft] aiKTaCiun. A'uli uuttr ik- ?=in LsjkiE 
uiirif'r (II IT llThenki ffpjari4tntf! ur A'ot; p,aV 
AliSiJl.TTELV NOTHINCt 1 oH THEJ 



SpeelBt Offer 

to AOEUTB 



and raltamtn wba 
will dtruunBlrala anti 
I jLke orderly, stnri no 
man ay — jiut alirn iPiirl 




AGENTS 



SALES MEN 

BiG MOrVEV 



N(3 W'4?ndcr Hicflmen 
ftOCl divti-lbutorj. arq 
hr^akitiif P^cOrda in 
aaiat. rh«y tho-w 
haw it rivea OUiCK. 

INTENSE HEAT. 
MORE CONVENI- 
ENT, WITHOUT' 
DIRT AND ASHES. 

AT14 I ]t 43 .w ECDnamical 
It la in uperaliun — ■ 
Ih^n, rtfatf BIO 
CASt E FROflTS. 

SALESMEN 

SAY: 

InatatEad ana 
vhiM] lE!i dtertEB 
liiiv,' jCrara, ]>k(ipt hnuod 
Vi'tll Imatoil. 1 t£Lh 

tliapa^t af 
iiilvc'f — -C'uttuiia. 

1 am a plumb^T, 
■b u i Jt t V t r k IP t w 
Piirh a ihinR Ln ^4-t 
thut hiPtli heat but 
4> f ail, Ttpefi? t--t 
iiianty in nellLTttf 
them.- — W. 
Nithalsi jri — I n []. 

Write pmw for A|^e nta 
Special Olfer. Act 
quick. Be FIRST in 
your l4}f4illly MAIL 
COUPON 4ir is pMt- 
.tmcpd: I.ri4lay — NOW, 



nndl 4'nupcjj (at J t riastturd will dai— he tlrst 
In yalLr lotalLiy In Icurj] rimw' suit hfartory all 
llfai ■tuei rculEy tit find huw- you 4'4in MAKE 
LEAL h|inr(‘ f?r Full IIIfu'. Mull 

t’empon ar Ip pttttard lotijij.— 

UNITED FACTORIES 

P-7S1 FACtprY Bld^. KANSAS CITT, MO. 



UNITED FACTO RlE5»«f>"«s^^^*3 
P-7S1 Factory Bldg., KdctMi City. Mo. | 

I llVIrhoat ptisT 4>r iiMlnfttlfiTi rash tiilt pnrf (rularH 



MAIL COUPON 



rjf Renerona TKi.Al. Dl' 3 'lTt 
■TIEAT KIXL" on Bunitr. 



on wonderful 



I r^jtmt. . 
j ArJilrtiirt 

I (.’hy. , . 



. Sl4ile. . 



□ 



niFi^K 
III-: UK 



If iiiitrtpdtpl 
in ajieciftl fttid 
iiittity'iFift'k 
inp afFnr 
IJhiiJijf'prs. 



n 



DECEMBER, 1940 
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Give Everything You Make 



An EXPERT FINISH 







NOW! 

roBCoitDOrr 

10 TIMES 
FASTER 



wfth 



Guilt 

ELECTJl^C 





CROSMAH RIFLES 



r'THKiiTVtllP all'Vll 
. ;jr k: T . 'lUfllts 

r>> irHin I’m P'^silli i.r 

rr-Hl> I Hjr --;M ai'iri’J ! 

[or t 'ri: *r •rln'rl r'liijt- lllHcii lj.;r?E;ij| 

ITT <'.iL ■’miio nih-l M. 

f-n^ t-Vk-lw iSo.M'i. }...- 1- r; ira- 
iieUBhii’iiir Jli4i Vvuf Dcatar tnit Slww 
Vwj a CrviTian^ 

Surra rPmUt r. Fm nll-m «Jii^ 

liraEW. mun< I’irfFii 'I ! ti roir^! <amrTl pr.irtin,'. 
JIbt’Jct h.iilni(, arcsmlirr Ft«. 



Nq Lfcan^fl 

R4agiirEi3 



FREC 

BOOK 



fully 



niKt 
AhrNulLnK 
Ffl-otfl.'' i-l 
HlU»tw<Pi-J- Writt: 



CllO^MAN Aft MS CO.. l*ic,, 4D2 5t* P«ui St, ll4chetter, N. V,,i 



JiyEALt for 

SAStDlNS 

Wood 

SIdtfr 

PldSttcS 

GRINDING 

BronTe 

Sl««t 

REMODELING 

PainT 

VarfiisK 

Lacquen 

sharpening 

K.n jves 
Hisnd foofs 
POLISHING 
Metal 



This Po pul a Priced Sander Gives 
you BETTER Wort EASIER! 



For one or a score of purpo^s, you'll aay 
that GUILD-SANDEK ia the hAnds^^t 
tool in your shop. Driven by a powerful 
electric motor; plua» into any Bockrt. 
Weighs only 9 Ibt. E^ndlose ebia-aivc belt 
sandA with a dean. Btraigbt stroke — 
with the ^rAJu — a^Buring nn expert job 
—VO ttmes /asfer/ GUILD -SANDER is 
ideal, either for homeshop or induct rifll 
“ your liBrdwpre dealer; 

OUT FOR YOURSELF— 
direct for complete information, 
price, dcBler’^3 name. 



SYRACUSE GUILDTOOL COMPANY 
I74M7C No. Saline St., Srracufe, N. V, 



A TPal 

X'e(« ('Fii'iirf — [tajs- 

h:i7r|nnM. F.Li‘rorv prSrcP' — T^rmr, 

\VLjS^■ f<iC l^ri-uldc arnE LSkshv r-i ,1nv. 

WITTE ENGINE WORKS 




rOLCY MFO. CO., t0l0.40 F&tfy ■Mu.. Sfli n Hina. 

ricriH] j'lun ou Sjiw Filiiu: Lju^tiui^as. 



Vnnn’ . 



Addrrisji , , . ^ , 



f Continued frem page 1&4A> 

beneath films of mud that are opaque to 
light but not to infra -j-ed. 

Occasionally nature produces an albino 
plant that is devoid of chlorophyll. Lack^ 
ing the apparatus for photosynthesis, such 
a plant grows until it exhausts the nutri- 
ment stored in its seed and then dies be- 
cause it has no way of manufacturing food 
for itself. In the laboratory these \vaxy 
plants can be grouTi to maturity by sup- 
plying them with sugar and carbohydrates 
in a water solution. A strange freak of na- 
ture in California is a white redwood, a tall 
growing tree that is a sucker from its par- 
ent tree and whose bark and leaves are 
white. Apparently chlorophyll from the 
parent tree is blocked off somehow, so that 
the w’hite redwood survives only because 
of the food that its parent tree fumishes 
it. Mushrooms and other members of the 
vegetable kingdom that exist in the dark 
need no photosynthesis apparatus because 
they are parasites and feed on foods stored 
in the soil instead of creating their ovm 
foods* 

Meanwhile, attempts to find other %vays 
to harness the sun are continuing* At the 
Massachusetts Institute of Technology a 
group is seeking ways of turning solar heat 
into power* Possibly 20,000 solar water 
heaters are used in the southern states for 
heating domestic water, the system em- 
ploying a heat trap on the roof, with coils 
of pipe inside the trap. 

Still, photosynthesis appears to be the 
most efficient way to Utilize solar energy 
and to the scientists it is the most chal- 
lenging. Some of the conclusions that they 
have reached are that plants create carbo- 
hydrates by an involved process in which 
small amounts of minerals possibly act as 
catalysts, instead of by a simple conversion 
from carbon dioxide and wfatcr. The main 
work that solar energy perf 017 ns seems to 
be in removing oxygen from the raw ma- 
terials, and the chemical conversion itself 
perhaps takes place in the dark, below the 
leaf surface. So far, every likely idea as to 
how photosynthesis occurs has been proved 
wrong, yet today the scientists feel they 
are vei^ close to finding the right answer. 



CStamped, self-addressed envelope, sent 
to our Bureau of Information, w'ill bring 
you the name and address of the maker of 
any article described in Popular Medianics* 
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POPtJLAR MECHANICS 




^ MAZING 



PERFORM ERS 
MONEY-MAKERS 





PUE REWCH KiT''7'&Si 



^FBch«t H»ehin« SHopi^' Ihat Daih» 
wsfh o1 ISO worth of Othtr 
AnkBEltigry Qudcher, Bflttei-. Cnlwl 



• NowQf $t«oii-es^ 

Stron«*r1 ■ HEW FlAHT^* 

Quactru ptod Capa cltr* 

0 Wfl¥T ]p4Ur Own Bui* 
InASS- irt p 'New SolUn^ Case. Full'-timo imn 
miRJnir ti.SDO ICh f4,£l>00 Ttartv . . Part- 
tJmtn m prPp&rHon. w# n*«d Many Moraf 



fREE 



Bitltl«-Cap 

OiHinerpetc. 



Mall irour Addrm Todiy lOrt * nott tarff will 3 qi C«( fREE — tills 
€-E(fqf SOftW-drlver and iQl-F'leture |H«hUa1 rf 

MocHanlci^ with . , OU«*i- Otfan: wl^lh « , □filSTAlHUTOR, 

Territory, Drmo. and BELLING Hit OHen] 

fiHEHIONRltliacilOlillrt 






Get this Sup^r 
Gai VoJuol 



CLEVELAND VIKING 



DIj; I ft"' Iev- 
lev -ClMK '"'A'' 



Oml Uii'hv:. crpHTnlrlr 

fxt C>it Jiowpi unJEt' 



lUfJ. M4<v l;i« UJ7t'i1 

B'', K>. i.'Ti iin IcKili**- 



||50 

Sc«1« MiHlelf Evaryono Envla^l 

I>id''I' dclny bpildlbi;' IIwm aad 'j" 

H/.le A<.iaE brsiitM* Cr[rhTI!^ Hikih 

Csmpkte Kit SJ.M; Kit l.i-4lt 

lump th. i^EVl^LtiSkV I'kSFITkK 

CpwplHtte Kit aT-ai, s^.zsi ptv kLl 
D- 91 ISpao tSc. llOklSIl] kl'SA li^i^n 

SL'>. Coetulrt'^ Kit ^T-SU. H-v Kit n-iia 

(ffTHin N".'i. Hie, TUUNKHS TlUEMklt-l, '•IHD 
(SbiK I H ’"ji . Complex N It Kr-7:i. r f k ie 

IMa tFpbB iiii'’}. Ih;, And Jnnjiy. binoy QthOrm 



CLEUEUMD MODEL « (tlPPir CD^ iiKPIU Lwiii Art. Cltrc^id, Ohio 



OICADE roWER TOOLS 




ITtJII] rrt-s*!, -tT.I30: Jiai>ili'r, JH.'IH); Jifi 

?ri,:^n and {jnmirr, 

JlR.riU anil^.;!li..';il: ?!K.-Wi Hand 

K;jiv jfiM.no: iscnrii ks.-a. ^ii.ng and 
Id Ear Jilijflnly lilRliirr, (Jtlirr Twi-s and 
Mudc.l JlaJiors. t if a Jit ur rlirt't'l, J’EltE CAT^ 
ALdli. A] tor Hi 121& 

ShaivtiEW S(-, fi'i'flwirT, lillhctli:. . 



OUSLITT AT LOMf COST 



MAKE AT HOME 

L.y OF GEM-LIKE PLASTICS 

Era ! '■■’■: I lii^Lr .■I'trir--, Ir.i!:'!'! .‘:,l or f pt.f'.H. Bsiily IdWBrI dMI¥-iJ. 

,ir 1. ■■., I, p..^ 1,1^^ :, ii !,!,. 1 epiri-plfte. kltri'- 

.1 k. il ! ii.itf All* I i..C-lLi^, Ib4tf.lh r^r kj] 

TCLLOWC RAFTERS, INC., H STANTtCPC ST^ BOSTChT, MASS. 



BRUSH PLATING OUTFITS 

^ for dutoporls, raflectors, tahcati, blcydos. ^ 

No IdDXs nacassar]/. Free particulars. * 

GU14METAL CO-. AVE. M, DECATUR, iLLtNOIG 







HOVl/hiUCH 
OiD I QUOTE? 







WHATWA1T14AT 

HilMBtRt 



f~m/YO(HnfO£rMOR£ BUSINESS? -V 





'^Memoi^il 
on Cards'* 



SO throucli life Icnrettius the almpie bur impt-rtutT 
l>lisjri£*s ikUd HWPlal rltlaits MrhJfh menu the iliHiT^miC 
tKtwccu SLicccifii jind falliire . . . u'beit for iln^ti i.ho 
LOHt uf A couple uf intckiH'H you eiin liuvc un ririKicrit. '-tmcilo 
rn'tjt tn<n'l of orfitn|a|ibii ini.Lr fiRairs eo you f-nU IF 

you w'anT to be niorc fiTlf iiiorn Hiu-i-EK^sful, UiJitC more 

gjonej% wtllo lit iiDi;i' Tur Full iteNiil- ot ISt' fiimi>it-'!i 

WiTW Inriali ^^,-^:^(.'|■rl I lH' A *1 tO rtt St ((. 

MeitiPf'j^' Ori Cardi lIllvL Til'int'r hi you 
foTQfi. 3.P:j1lier I'rM. 'K^T fA8M tnr 
djuly iMOCTirKi und t-empofafi' datn — 
uresis I’NTJTtttr tHrrmflnelll rocortigL 
fliiTniy drill'd tmi otnerwisie indoKeil 
niird^air UnlJi — no traiiarrlblny. llaei] 
Uy I luiLt-’arift!^ iif buf^lnwa 

n-nd |,'.ni.'r-*ii 'i .L p.r-.;.|r nnd V. S, Qonr't, dcplo. 

Fri** Daliod Cards Tw thri rTemait-Jtn- of 

IDdO-wfib nil nipd^iTa for lUd t Mim Ichih,. 



173 St. Paul SC.. 

Hacliaf.'lar, H. V. 



lOOX TELESCOPE’’ 

LENS KIT *1” 

LOG Powtr Com pi ft f Lcfu Kit 




]Vfako your own hlflh tvowored telKoonfl Id one evening of easy 
work. All optk'jit jMTTii comriieteiy iiul-Hriert for e ct. long reiract^ 
tnc tel'e:!K'oi>e- KLt ooutaLna d’ iLLumorer 7 -*i' F. K. croi^nd und pnl- 
ttihefl objarlh'o Lens and 2 nstro-rLr.imh’iil eycUletc?: ^LK ami iniX, 
Scp ttin mLuirir:iiri.i and frutern on ine rncH-tn, the rJtittfot pJiutt 
Jfialuni, the Tunons oir .Inplter. double i^tara. oLin. f 'umjilete lens |j;it 
v.'LI 3 i Fuh (IlrfM-tLuna (or munnCJiiiK al tlio c:|>ct;jal prii'c of Only 
Si-Els' jmslpaLd. 



BRQ WNSCOPE CO. DepL 4t£ 5 W. £Tlh S(„ Now Yorit 




Wh'-jt DUPOK No. I v^tirra -i>i)rr4itFn«. h'i>idet:. apray 
^■jK, |[firdrr While iv^rcpfi'^n. dusi iiiiit, rli'ihi'iiij Iii. 

Live lor lUjnunL'e ttmli: linL niiil. CmlL'Til, irdundUMt, 
Clip hf lawp v^IiiLf Eralkinit ,‘alinii. ttnhdy al [Ktlf 

■j| glajbtt. Unbre^kahlr Hat P hl m til’er Wf3((;Iii 

onlv L Dtinrc. B-aol: on DUPOR Rn^Hraton Hml 

H. S. COVER^Dopi FM. ii^ih B*Fd. I»4. 

FIOMEfR EtSPJRATOK OESlCWfA SINCE IBfi 




4000 BARGAINS 

lou uitl fini] iiJii-[rirfii!. innriy iwuily yrilili,--. fcir 
tha ttiinll wnrk-Blmji .m’i I'l.'iat*. nl^rr ufFIn-n Jisn'fl.il- 
tSijj. carded scochIj. f^>:al f'Ei-.. at uFiulr- 

Bj(g prices. fi.if au-: dr'..<liTi. sakrifiuii. All erdil 
Uiulcr A monej' Ijjck 

2C0 Page WtiDfesale Bonk,. 
raLH.-ut nr,r. iHtir^ lur H Oi in l'ui rf ,'Or.c or n^iid-r 
Itiif. JiaE'i'ltULi I'.'lir. 'VUil !•! I s unit' 1.1 1 h:i«'a ulllilLr-i 
ardi'J-. iiiirrv >u,tr T- r r-aitJili.!ii.''''U'i(L'ii'i 

SPO.S C4., 11l'4fh IVIAIN, LE CENTER, MINN. 





AND IS) SUPPLY 

BtiriAlni — MditilT'.^piH'tLjiKidi, FLrurnH, 

CCpchfi. ShoM, ftc, m iar pew4;iu- 

Iq^, r« be ndWflKd bd bm iinler. 

it N Svppty Co-, 47!i3 Lfiicf Sti. JLietbrnoDd, 



:*\ jicrYil 



FRE£ TRAILER PARTS CATALOG 

We'll save yMd Ptv— Btivnoee, WliCrlii, 

C<P ll'il-erii, 'wLndoTvtk, alnki, woLer pumpS, braken. 
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Planning the World of Tomorrow 

tCuntinufid fr^m aiO> 

tive power. The vehicles would be home 
on wheels placed in a single line below the 
body, but as speed increased, most of the 
weight would be liitod off the wheels. Fins 
and automatically operated ailerons at the 
tail would assist in maintaining equilibri- 
um. Stubby winglike projections at each 
side would enclose rubber- tired wheels 
which would contact the steel sidewalls, 
eliminating the necessity for directional 
control. Spacing, starting and stopping 
wmuld be automatic. 

Adjoining the central high-speed lanes 
there w'ould be lanes for long-haul, heavy 
traffic carried in trailer trains longer than 
are practicable on today's highways, but 
far short of present freight -train lengths. 
These trailer trains would be broken up at 
loading points and destination, for con- 
venient transport over public streets and 
roads. Thus the traffic on this new system 
would be door-to-door traffic, except in 
the case of the super- speed capsules. Out- 
er lanes would be for fast, short-haul traf- 
fic, both passenger and freight. Here cruis* 
ing speeds of UK) miles an hour or more 
would be noiTnal. Access to public high- 
ways w^ould be provided at convenient 
intervals by means of over or undeipasses 
without crossing of lanes. 

On these roadw'ays vehicles in the same 
lane would be kept a safe distance apart 
by automatic controls. The entire system 
would be operated under strict supervision 
to maintain maximum speeds with safety. 

A step in the direction of this reborn 
“railroad'' system already has been taken 
in the construction of a high-speed high- 
way upon a railroad right-of-way between 
Harrisburg and Pittsburgh, Pa. This broad 
ribbon of pavement runs through a num" 
her of tunnels along a fairly level route 
marked by the absence of sharp curves, 
and provides an “all-weather^^ route, be- 
cause vehicles may operate on it through 
winter's storms. 

Our public highway system inevitably 
will develop along the lines indicated by 
the more advanced construction of today. 
Multiple lanes and elaborate clover -leaf 
intersections are not uncommon and will 
be greatly expanded in the future, the 
whole plan being to canalize traffic ac- 
cording to speeds and to eliminate inter- 
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ference, friction and cross^ movements. 
Multiple street levels in cities have existed 
on paper for years and tentative hegin^ 
nings been made toward their construction. 

It is impossible to predict tho develop- 
ment of our vehicles of transportation be- 
cause any radical development depends 
upon discoveries and inventions not yet 
made. These may be in the form of new 
motive power, either in fuel or engine de- 
sign. Control of atomic energy may be at- 
tained or we may discover ^‘cool power" 
as we are now nearing a realization of “cool 
light,” New metal alloys of greatly in- 
creased tensile strength probably will 
influence vehicular design. Automobiles 
undoubtedly will be more cleanly stream- 
lined, less easily damaged in collision and 
have higher po we r^to- weight ratios. 
Trains, as we know them, will cease to 
exist. Commercial water transport will 
produce simpler forms w-ith improvement 
in speed and reduction of operating cost, 
perhaps with planes supplanting luxury 
liners as a means of rapid transport. 

Aviation^s continued progress depends 
upon certain basic discoveries and inven^ 
tions yet to come. One of these might bo 
the discovery of .somo way to control or 
counteract the force of gravity. At the 
moment, we only know the effect of that 
force. Airplane engines have been devel- 
oped so that part of this force is countei"- 
acted indirectly by employing the lifting 
power of air. Perhaps some radio-mag- 
netic device might be devised for eliminat- 
ing the pull of gravity directly, thus re- 
lieving engines of the great task of getting 
planes off the ground by the present indi- 
rect application of their power, A long- 
range I'esearch program aimed at finding 
the means of reducing or eliminating the 
pull of gravity might bring results sooner 
than expected- 

In the meantime plastics may be em- 
ployed in construction of planes, super- 
seding metal alloys and resulting in lighter, 
stronger, cheaper and sw'ifter craft. Un- 
doubtedly there will be great advancement 
in the control of flight by radio beams and 
other automatic agencies. 

Our improved railroad and highway sys- 
tems may be expected to complete the 
decentralization of industry. Factories will 
not need to be on railways, workers will 
not need to live near factories. Thus great 
CC4htinUcd to 161 A) 
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{Continueii from pag'c 

numbers of workers may be enabled to es- 
cape the city slums* Light, cleanliness, 
order, healthful conditions are already the 
commonly accepted objectives of industrial 
planning. Factories are acquiring the 
bright, metalliCj orderly aspect which 
thrills us in so many of our modem prod- 
uctSj but they arc only the forerunners of 
the factories of the future* From these fac- 
tories drudgery’' and mere burden- bearing 
will have disappeared. Laboratories, engi* 
neering departments and drafting rooms 
will be proportionately larger than any 
today; the work of creating, discovering, 
planning, designing will have grown to 
overshadow all other activities in the in- 
dustrial world. Work will be creative. 

The flight from cities has already become 
something of a mass exodus. The city will 
become a place of business, barter, intel- 
lectual and artistic exchange, social enjoy- 
ment and amusement, rather than a place 
of residence, in our better world. It will be 
sparsely built, a collection of tall towers 
separated by gardens and greensward, 
crossed by transport systems moving at 
different levels. The air will be clean, for 
coal will not be burned within its limits* 
Our internal -combustion engines will ac- 
tually complete their combustion internal- 
ly and the air will he free of gases and 
fumes. The country will become urbanized 
— that is, the population will be spread 
more evenly over its surface. Dwellings 
will be of two types: one a development of 
the present apartment house, the other a 
type of detached house. The apartment 
house, or living tower, will be built in 
areas where there is a reason for conges- 
tion of population, perhaps fifteen to twen- 
ty families per acre — which is considered 
sparse settlement today* Not more than 
ten per cent of the ground area will be oc- 
cupied by buildings* Space between living 
towers will be used for playgrounds, parks 
and gardens. 

Detached houses, semi-detached or row 
houses will be built in areas where land is 
less in demand. Well-to-do people will 
build houses as they please, of cour.se, but 
the great improvement will be in the homes 
of people of moderate or little means* 
These will be constructed of large-scale, 
prefabricated units and will represent a 
far greater value for their cost than can be 

{Continued: to pflje 1S3A> 
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no need for you ever to 
be disappointed with your still or movie pictures! 
This free booklet explains, in plain* understand- 
able language, bow you can get sharp, correctly 
exposed pictures every time you use your camera. 
It tells why you so often get poor pictures . . . and 
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poration, 571 Frol inghuy sen Ave,, Newark* N* J* 
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BIG MONEY.; HOME' 

NEW INVENTION 




FREE 

5AMP1E 

BOOKLET 

FXPLAIH1 ALL 



Ncw+ patented invention niaLes poi^ible 
big earnings AT HO-MK. Replete aulo~ 

p:iru — w^rn 4irtirl|rsj in hoUcIa, 

reat3uraii[..4,ctc.,\s'ittL Jut:Ll'jJet ^ih;)rL];irii{, nen' 
co;jt of mu tat- — ^vJlIi atroke pf Drusla. 

Bimnie,. oiiick. G^nLLiiw (iol'Clf. S<i]/'^r4. Niskiil, 
Ccid m i um , etc. livcirj’thiniE furniaLieri. Outfit 
N.'ajrcijjlN.-n:, rt^uJy for User -Sio ahop lequifcii. 
L.'k-fLr fi-QU1 to ^5 at! tLCiljrjti IcKltikiLC hu^i- 
nifsa. Small lavcaLmeDt aturts you Ln final 
Steady repeat r M^ucliiac can pityfoi iLseiLf in 
wi.-rfc, Send TOUAV^for FKL£ &AMPJ.K 
iTiil illusEruted BOOTvLET hwiryou can have 
a life ipiconae fj-oni a biijiinciisi oE VtH’lL OWN 
built UpOU aatisSed CljStOnifrBr Act Evt once] 

WARNER ELECTRIC CDMFARY 

36P N, NllcJilgan Ave,.Chlcagp, HL.Oeptr 5-H 



DOES OIL WEAR OUT? 



iJrS^ Bnrean of Stajidarda Btatea: *^01149** 
N0Tw«pr4i)t BHomhub w i T *n J MaylM-uaBd 

Bvar «nd«v*p»BAln,''' (AAarrao£afnitiL0]i 
Thooaiinda of ear, tniok and trutor o wnara naf* 
pTOTan the trath of ^ia statement with the ueo of 
'reclaim O.*' thie TOTolationaTf dlei^ieefStAH 
■ndmelainu-iunnkcvao oU aa jou drire. 

Tlmsp TreubtO And IWiM^ay 1 
Our 3^-paBi! 1 Dust rated booklet, **<l|!L 
. FACTSp" contafnftcomul^tO detAlla nnd 
' atattUhf o< t truth* th*t will amKe 



'RECUIMQ' 




RCCUUMd 




nattlinf 0< E truth* th*t will amue you. 

Write foryouTwpjtodiy— It’s FHliE, 
f^old direct ona ^rana^Ca daabra «ffarw'^rraL) 
^ MFCt.C4,p2JU»*L«r«t*rRp|l«pl. lUu ^HUXaCui 




A(ir£RfCA''S finest^ 

MOST POWERFUL 

ELECTRIC LANTERN 

so t4 100 KDttRS UGKT 

On Ontf e-V4lt Orv Battery 

# TWO LIGHTS otl a double eetlon 
i^ntch. K« fir Rpnt li'-nm ffnm front 
btnail ll-cindlltsh t froin tuii', 
flan die revrrtiL'Sr LJtibrenhabla lenSr 
(i'-j* hitrhr At FpoTt. henlwsire, elec- 
tm*l dEaiera nr write for literatEire. 

DELTA ELECTRIC COMPANY 

300 IV. 3Jrd ST^ FI ARIDN, INDIANA 



3 u 4 iOH&f d GENUINE DELTA 




easiest way fa painff 






Oet A erotnii 1414^41 fieith with 
laequan, enAmelMI raver rouflli 
surrAcrv Mi wichEerwi.rri icre-Fni. 
and radiitDrir quickly jnd 444- 
ily. Pefant ef nth rr wim ■ pray- 
iitg irtxfcli cidFi, inatti-qriHiAng^ 
Immldi'lvinyi it'Ci. 



This ifUflTanteed apraj UfVlt fnetudea llflT 
AC-fUJ Mutiu, f! ft. of rUrd ind pIuEf plt- 
lOn type rust iron nMunreBaor, efficient run 
wlELi >4 pL jluBS container and 10 ft. at 
sir tiose. 



CdMPlIT^r™ 
ligv HCTdlr 

ONLY 



nr Send f-liW kHfty-^B.y PeatMiLn. er 

09 ililpfcd prepaid if full [iriM maijj [nnEm eids. 

MlllER>SIMDNSJNC^13Q3 1.QISt CL CwlIQ. 



New Electric Tool Marker Only 



WftttE YOUR NAME ON TOOLS WITH 

ELECTRO NAME ETCHER 

GvanI afaLnnt twi| ihletes. AmsElnji new 
t'jfrtFD >"aii]e Eteher iytILb* ytHir name, any 
dealtn Wi. tfloli, Inslniinenlj— any tuctid, 
Eflay-^jUsl lilup lu and wrtla. SENU NO 
SfONKY ! JTall oritcr tmJay— pity putinitn 
(Hily tl-Od ld(u few cents^ pwLa^o on delivery, 
Dacira Nam* EUtieif D«pLL-fi4Ki,£1'4 Itabb SL,CjBElnik|l4 Dfiid 








lid Vdh ADI 



ELECTRKAL 
EXPERIHENTAI KIT 



Win UP Ihlrf detector, «rifl 
Welder, t'3'milr MtV 1 1 Flit, 

PliH", fLirnJir<'i Jiln'Vr, le^ti'r, 

reetider, /i.C. ni'mir. t rrin iform rr. p^?yK roll, 
atiiitan nij'^ niui hurii1ri‘''<Ji< (j^tier exuan- 
mc^ls. I'rq Trfrular 1 LUfvciII pnv- ~r £S-PlecF< 

DL-luk.4 Kil arid 1 ftlectrl^^l .... 

i^riid ::,i ir-fWiM ,’iff £ -iC -r - 

" III .mtnial lUuci.'' COMPLETE 

ELECTRICAL SAEVAUlE « P, B64L *34^D.3 LhlltOlrt 



XMASSPECIAL ^ 





MONUMENT 



$9£s UP 

FREIGHT PAID 



Writ* F« Catilm BauptL;ii QJ Ceants Mkrtt A Ltrtr 

(jfJEtti G iflfcfMtwd. iiklljractk>n.. Krwtuur Fttm Lott*ri.Ti^ 

O, S. MARBLE & GRANITE CO., A-IA, OtterU, Ft*. 




START YOUR 
OWN SPARE TIME OR 
FULL TIME BUSINESS 

Here's a world IwatinjroprMjrtnnitr to 
start Ji pTofltntlc bustneBS r^ycht at 
home, mnklDjT BAlablu ariiclea of all 
hliutli from HMicTete. Make tarien fumltur* 
baths — affliu*ry — ta*ra and hundreda oT 
Othor prodEirfR fremt hrub the rDnrentlMial and 
the new rolfwcd ronfretej. ;i]| ihesft thluE^ art 
In hl( deiUMtiil. LitLl* or raj mpltsl nredad, 

256 PAGE BOOK TELLS HOW 

Qgt "IQOl Ways to T/sa Cnncrpte" llw flCDazlnj 
new boeh (hat twcfi ttie ultula Bald of tnaklhit 
tuouay In mnerete u'qyR. KxhUlcu alf metbodi *ncl 
inaterlalH. tl^Ll* elmple equlpiuent you eau 

tnake— altea 146 ahart cuts l« eitira profile. Tfun- 
dredi nf plutures and slitecn rull'rolored plates^ 
Tt'a the key lb a ucdY alhd Etbivldg illdltstty, thkt 
you can use nvR. 

SEND KO MONEY* Pay Pa$Yman 

l^Ece, eomnlne te«tF>-rilil 

linon TCcriyl nf rctnLlf nik[?c. If 
yrm live- In The Ui £. or irasitn-' 

Bfona you msy i'lsy poaiman on 
clelivwyF plus few icenta chattrea. 
Mnnry luLf-lc if tigE jiu. In tart ary.. 
OndiiTr new anA g;ct started at 
once. 

POPULAR MECHANICS PRESS 

Dept. 33l40j 100 t. Ontorloi Straetr Chtcogto 
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obtained by any sort of buildmg methods 
today* Perhaps a home site will be rented 
instead of purchased and the home may be 
easy to set up and take down. Some sys- 
tem for financing these low-cost houses as 
are automobiles today may be devised. It 
may even become possible to trade m the ' 
old house on a new one fitted with the lal- ^ 
est conveniences* 

People living in our better world may be 
expected to form neighborhood groups^ '' 
composing villages or towns numbering 
4,500 to 10^000 individuals — which will sop--,^ 
port schools^ shops, amusements and reo-y 
reational facilities, but which will be ^ 
enough for mutual acquaintance and a co- 
herent social life. ^ 

O /' ''i \ 

■ I ^ d 

Grip Gauge for Fitting Bowlers^ 
Has 140,000 Combinations ^ 



CO RO ^ AS 

THIS 



choose Priced fiomS ^ 

I'.* ~’ms ’v»T ^ 



on a P*V ^ 



CORONA 

L C SMITH & CORONA TYPEWRITERS INC 
Desk 12, 723 E. W'ashington St, Syracuse, N* Y* 



(C«ntinutd from page IGlAI 



THE PRIZE GIFT 



f/aturaf span d/ tA* bourltrV grip is mtiisured 

the adjust Abte ptugs cf this gauge ^ 



There are 140,000 possible combinations 
in a bowlers’ grip gauge designed to assure 
absolute accuracy in fitting a ball to 
hand. It is a ball that has been dapped out; 
with rubber plugs containing finger holes 
of all si^es to fit the dappings. First fh^r 
fingers are tested for the proper size hole, 
then the plugs are put in place and ad- 
justed for exactly the correct span* 



JUNIOR, DAD 
and GRANDPA 

H Dues Just nhotif evpn- 
Uitrjj: un ruetnlfl. al- 

loys, plasHca. hunt, ImjJih.', 
jULnARi, fU% 1'Rce; 3A0 (infer^iat 
aoccn.sfiriPB (o Kiinrl. (IrUI, 
polish, cut. c,iTve. root, saw. ^jtiuE, iihjirpcji, eru:rjivr. 
DRimNAL AND FINEST HOftBV TOOL, XothitiR n 
'■ 1-njj‘s liHp|j>'. fjlvta [iifti a rcHl hubby 

--iriukirLj: useful utic] beautiful :|fifts cr thin^H tu sell— 
eliip, train or plane niQilrls, costume [ewelry, wood 
in vs, puppets, iiutialei] tujjiblcrs, engraved trays, i^tc. 
Why— with a Han dec a fellow can set up shop wherever 
there? Ifl an clcclrie outlet. Etc Kurc to give a 
Uandee thl9 Christinas, or get one for yourself. 

ORDER ON ItbDAVS MONEY fiACK TRIAL 
Itt! Liiif? Model r-p-ui. with 7 ncccswrlcs 

poatjtnhj. Kt:i]iriiir4 Moflpl r.p.tii. 

^^ ith U ucE;c'SB 4 irit‘S 10,75 pOiit|>ahL 

HANDEE HOBBIES — ^calc drawiiiv 
fihLiiH of fasciTintiup new projci tH.. 2Sc 
Tuc' [H.»rtf4^dhi of 10, 

SEND FOR FREE S 4 -PACE CATALOG 

alHHit ilaiHtcc i'r(Ktiu‘tK nnd Ihcir wiile 
apftliratioii jji crttfES and Indilfltl^' all 
(jvrr tlui World, 

CHICAGO WHEEI* & MFC* CO. 

IDfl S. Aberflc^n SI- Ohjicago, fit. 



SIASSt^ 



TOOL OF too I USES 



DECEMBER, l?4fJ 
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If li^lt |h ]r<Mi I Elis tinij af lnHih|« jiemI [t ic lIuei io 

[Miftr bLpihi flri ul:iih..n (n llip rrnl 4 Vrotfli'j' 

(r;^ hnu^id |Fir:i1in4'u^ii u'lit^ ihls imiiixins mflc-hln?. PE Lm ^3c*»Eui:ii-cI 
I9» Jnplp rnfrfi't AUfll COnilFUtJEie cf tijfl Bfi»lp ‘iS ipHj Uck vF 

airttpL'ir bliHx] clmiLHiLoiL 






Write fur fmr pun'iLciilDrUr tioiv fou ruit rc^i b 
I If Him ntiwr WiJdJlur. Umr tysMi n™- uttil 

In fmrbrr SHmi'K bH^I n-alp i-iltiic-Bj fur B 

^iiinll rciiJBl Tflf prr Enomh, lA lIJitHit any obli- 
tKlInh Id buy. Ttm (’roBk'j- Xl^KVAC pperiileB 
cm Ibe prLnrhplr of nH'crnilc- Ejn;(itiiu iitnl pn's- 
Burc. knij^n Id hr utTfrElvo fur furring ft-fulE. 
EtliuulBillne bloai Eiilo llir liriM^-riwIoj.] [itufrl 
V^BSi'la. Vtry cuiiipiicl, to kli^. Xui^ Ih^l 

}'cu Clip rept «R> you run ilB ijrrHiInLs un 
tail fit of lurrit^^, Wrln ftr ikiitflB of hornt 
trnEn.1 plan. 





THE CROSLEV 

Drpt. M'lO 



CORPORATl Of! 

ClntlnnBfi, Ohio 







OpeiiJ Anyihrn? ti^pi S Cirp 

7'racUfnP. ne'i'' rulrlil’fil wiilE flstuie— 
alwiiya buni3y. Biiltufe 'limn inaE <iJ llie 
ivi>‘ vi'hrn ii<i4 Ell ^131 «[iJtskL>‘ 4ilui 

oprni: Jafa ( Lprludinjf ^]il!i(H:L Jarsl. 

rtaucR,. ivtUtM, CBPB u.'][ti iifrcir rapt, 

tirjF-Up Clip*r ,\]*U tPjrlEEi'Pl BlTCVr i-upB. 

.ipprci^eij bj GooiJ Uoiisiflitttriiii;. 



PREVENTS BREAKAGE— SAVES TIME AND TEMPER 

Last A a; IITfUrac, ^'olhiln» to liriFitIc inr grl oiil of atlJuBlintPl, HppiI 
for KIM Ip iihaile iti pLixidi i'ruir Httlor atiUtpio. 

MAKKH ATnt-VtTIVE f-EIHlSTMAS GIFT— .Ini' lurm-i-v. Efo w]|l 
prom] to QH-n tlir utwpfil. intui i-apvtiiirht Kitrhen Ilptn on Iho 
lilerlirL JlchJcm, iLFOaPiitne ilrf 1 

f<ft! at- iloreB tir nrnlpF <m Monty 'Bark Git«rtntf(?, Tour rholM at wbUr. 
PfFrrn, ml, Sx-iory, bbnk, w||lj ImrmoiilxlJijt trim rhrnmlunl 

jL3i: Htbor fljJttli pcKtpaEil, finDElE YOrKS AT UNdK. 



ZIM MFG.CO., 3049 W. CnrroM Ave., Chkogo,lll. 



HOW COLD WAS IT THIS JVIORNIMG? 




TMif EiEghlj’ A<cwrBiO Ot^TDArtB TMtli. 

NOMIlTItlt la I'-a^iiEy ICLiilalled imLjunc- ^our wln-i- 

<|ow, Anju^^lii- lu- nn3|f .ncLirte . . + Madr* or flrromip 
■ilatul braua — WrATIIliRPTintlK, *■ 
ftl.^'iTE-’HnrtF- ^ Hfla dlati^lUiJ 
Ttadnililt blftyk AkfUrta . . . 

Spilt in SifL Pm>k. wills Jilt HttinETi 
For only 

OI LUXE MDbEL, PE.AL . . , , , l . . . . *1,50 
E:;uaramt:i;>dl HTGrrliST THBBWOMFTIiR VA1.UE 
or Moiln!^' Burk. 

TTPEX INSTRUMENT CO. SO. BRAINTREE, MASS. 



POST 

PAID 





Sl-H 

At 

Cl*t' 

■tJoal 

Starn 



PtHl- 

eald 



m V3Q to 55D VolU ilPPUANCES 

Tpal for PlWirt' 

an<L homo borauHE! Il him 
ilFH-fl. EiiUlppi'r] ^llh :l 
X(Nin Until whlrh tolb liun luitly 
tt-ilOTP trcmbtp IliS in oiOilfic 
rlrrtklliii, ftlitofl,. Ct|1-Piita, motors, 
raiiLi-Ri). all kCnilH of docrrlo ap- 
pllanrcw, rlc. ToIIh A. t"’. from 
lY. t‘ I'rtr Jiu|H.Tlnr In nrtllbari' 
olumiy lOHt tmth. [''ountnEp prn 
sLzo vtilli clip fbr u:Xr^^itlljt En 
v'ffll iwi'K^E. l.ifolSmti jcuiiraPtoa. 

PATEMTED ““FOStS 



L. S. BRACH MFG. CORP. 

Dkkanon St., Newark, i. 



Sntf ycH M10 it in /'pjjufor 





£aS^ ia f2 P^wcili 

WIG] Ifiksi new Joir po-Jicod TOCJt9 (not a hriL'^h> you 
ran DutV ilo pmtoeiiQrui,] BlrLplnir''-oi] fnrpitiiro. 

aLiln^. numltMiL lllml tvaLlir, 
myii, Imatit — -uiul all liotpfi 
™^r'l!"iMip i"Tiiw|+, Tr-“'l pkjiii., mkmtli, t«' 

qurr. vh'-, ThpmMitilp lU wEiidicd uw^n ^ hiwnt', 

WillFillHIIM. IlLTILfS*. fu/ElitlU'e rtf. JVr» 

Abo bnta.L« cmiijii.'H''uL luJ ladurtuul niJHlib.l 
iHiiy iL.l'Mi h-^ e'lQi'plilqi witJi temrlij frvd cAn- 
Lkbicff, l/li’' lErijni^ kdiiutalilp ehM«, Mp- 

irAtiu UMtr'iE'tiflfii, rt?, fik'ld iiji llini^r PirlE 
Giurantc*-. NnrrTimr iit vldir ftriiia wiulULk 
■.klr. WTit«^ LhIiiv frKr Pm liternluTe'. 

WrUf Jvr grtedm anJ 



Striptt a-rfdf NotfUfy (O 
rrrry painl^A errlrfo 



WENDELL 

2SK H. Aihlwnd Art. 



WFG. CO. 

Chirae*, ML 



BIG NEW STREAMLINED LATHE 




AT SENSATIONAL 
BARGAIN FRIGE 

lixiBEinc-! Tula o«mi tvra’i'T 
wood UUhe, aii.'it.-l bm 4iS'' Jon^i 
At low prirott JJtnvy dLLcy lu^l 

Ai| 4 ck, 4 'Hlrp cxniiF pullt.'y far V-^ 
hrlt. Ir-n. Uiimv Tpp^r CcnlBr*. 

i-iall tjwirlTigft. ■&■' f*n'« 

pfaic bcTifwa opio aplndle. Tool r#j;t lO" loniTr Complete ]in« or 
[m'c-iiiuyFlcfl Bt BiiuinLn^ InW Orintc. t^'tlte IXhIbv l£>r trm CBlnloif iieacrlli’ 
iFiff Blue Star full Hn» pirclaloo wotrdwnrktnff mgichin^cy, Gowcitl: pMcps. 

BLUE STAR PROD UCTS, 612 Law n Ms,. FBlrfleN. ISwa 




1 fr - riwjM 

BBii Jita; 

V.fJ -r bri, 

cmr 



Jt f OBSon apmil farhi’— hIohII Jidit N 

? *LL farms. Wilkarrl.k: fgl-SrJ* A ai- 

^ for lllu 

r r [t I pried — Krw t'aluloE. VjX 

^HAW MFC. CO., Frsnl St.* Gahvburi. KSP.: 

Spia-^Q MagoDlla Avt,, CblCB0O, HE.; 130-11 WiiBt 4 aud 3 . 1 ., Vorh 

City; «G0-O Kprtli 4th 4t.. CDtumhof., Ohl«, 



GAROEK and SMALL 

farm tractor 



YOU WANT TKC HIOST EFFICX£HT. FINEGT OUTTI NQ AND TH^ 
rA5IE*T DPEHATlNfl 5A^* THEN ACT 



THE NEW SHEDEL SAW FILER 



end yOM wLM Hate nw-t that t-hc nistlEcjiE. Aline ntachlno danpot Equal. 
Plleft All jtawi*, Ksp^rifl'ueo ruit (ir'c'PiJiajTP, B\jr full iiartlriilara Juat 
'^TSte v ijr ■" *tid .fl-irt'--'- <■>- -■ u-: Usl 



A. P. SHCNEL 7SC S. 2nd &T, MILWAUKEE. W|S. 




Ts'l^W TTpfTS FOFt AFTO 
GENFR TiJf H K LIABLE* 
CONVKNtENT HOT.r^K CFIF 
BENT lor; YOl IN THE 
HOME. CAMPt on BOAT. 

RaiLLlANT LIGHTS, RADIO YOU WILL 
TOASTERS AND APPLIANCES. 



ENJOY, 



AUT01*0WER fhowa you how to rmike hlteimatlnif 
^nd direct current ffencamtors find [motors from nulo- 
rnobil^ ureneratoi^L Thpiie chanffEis tnnko the ifenerutiira 

Sdaptable to ums stuch a« WELDING. UGHT, POWER. 
SOUND TRUCKS* GRINDERS, RADIO, PUBLIC AD- 
DRESS, MOVIES, BOATS, etc. 



The neneratara can be driven by the fan bait of a 
car, wiTld propellers, ivaler ivheels. or v»riuufl typen of 
ensirines. Complete in‘xtrt][:tiDii& for buililinir water and 
wind power planta. A, C* weldtnj? transformers, solder- 
ilij.i ixiiora* portable Krindera. electric eye, aJid. heavy 
ikn ■ IK C. welrJer:^. It also includes humlred* of electrical 
definition!^, ipiefttiona and RPRwei-ft that will make this 
or any other clectt-iral book easily undcrstootl. No pi'^e- 
vioua experience or apeelat toole at-e needed to make 
thpjjo Hiimplo reliable device?,. 

START TODAY IK THIS NEW AND INTEREST^ 
JNG FIELD OF TURNING SCR.AP INTO MONEY* 
I ric- ¥1.[}0. 



POPULAR MECHANICS PRESS 

200 E. Onlorio St* Dept* 1240 Chicago 
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A Revelotfon— Our new 1941 Catafoj t»f 

"HARD-TO-GET" MATERIALS 

F»r InditffcHdl Art$ D*pjrtm^nH In Schmifcp 
etcp, Furnitun Repair Merif Cabinet (Wakarip SouvenJr 
and Antique iShopsp Hofnecrattertf etc* Send Ilk caili or 
stamps for tliii n«w catalog. 

A T‘ * tiF Ml* Iwfvi »eso(]- luiritir tre. k'riti. hijirw. pujjp<?rtt. tnv lilii. P'-jprr Irtai. 

±Lb' n.-iiii-ti I.*. MTBjIiikf. ( ini^liiFir ii ic!*rM.|i. <Iihi. VArakaK. fi«p'r«. 

•-111‘iiiii; kJi.vc.*. at*- I. [ik Sii|iT4iia *ii fiiti*:*, ■invpriapp mill ti'CJa. Ln^fri^ikl 

a)i1JikiiP tur limp ll■l'>l■l^ll'|||~''. hIi-^ ili|iij*ir iiiid iii'dir^''l JUMirf*. Cl.iu' pjiline, 

iwuU, Mn'% htifiF li-ji .[ ■;(,• Tmi" anJ »l !.•» hu"'« fi'T prri'i^«px iti-l-i. l.irx’e linr 

apnaa rliKi 'll iirpi ■|^^l^l, an- and ■iM'i-ni iitil"- C'liripitle hii* Vrurrun hljibl h ir'l' 
«rar«, ii/rS. laEKM, ctr. ■ ihl'* alldri* udcI P«ppi-.‘rlt. 'l'i>n '"jxun tIim^ tad •'napir?. U >n>d 
4m-*Li lairil dii-WH >J uvS P 'iv<l l^fiU- butPkUJ . L.li|e IlLW Fjld Eilliill 

il«ii llaMa If-r od ittiviiklkit: 1 <L >4 pi:i: . i-ai n, pdrE^ v Itli J LaU nrl> jthiJl 

Tnalnnl^a akihiiiii bur. Wntin' EraL.s>!cTF. ill In .J- miixN iii'i>ijkJlK.tP. Mr. CiiidBi an J usiiKTiv 
tlBirp dlMif tiibJarr 1--DOIL lr^> luid IL E>i t M il; Iryinrj. Kii nil li'.>ji. Lar\laiir« pl '-ivr'v lEr- 
IhT^ui^ilp lairs* aelarEkip liulLl. klilllili. liiLlliilr-t^ liLUAM. I'u Li. r.3.11- Inc*. Mc\ ^.-llorii I ni 
iV^ .||- 1 J 1 «I>. i'hnJI lar.iilllL, rv.v'ilvisie l Ii'iIf liSNiXn, riil'ki'f I|iraii.r» raitUlr-iiii Ll *’C| LriF 
ri| cinTCl pp. )xrL|kqu.rL IilUIic tiiinivajil. InaCjiJ allii >v *1 aLnlrp, Lrua. rara. rlaaiii.. ilr. a icf 
|icPii*rr liL:H-kp. ^Jiuic’ PL] Ixj nVrtice blui-*«_ IkjLLl I'lr, FiEm^i ktiiliErr tjFsrm, | jLnalrr 

aCrlwii PlkHina Irarli aia:l Hkr.kVICH “!]'l’Si#WrLlr h id^.k Kai'cl >4 arc-, l-lj>. a-bia *. ipirrrT.. put 
^?w|i a kill, p.lL :i.iLil pcL-hrr aii*clFL*, iiliuk’ 1h-X mu crinrjii i.. *fE|r ldj.1 sibi* (--'r i.'i-hiL- 

twa. drTP* rllpa alPCr l''LiEalln pLinli j. cfLij li j.Fil irali*^ iirlVi'l liiik'Lainl^ ll i,E.u,tri- wh l,p::!^kll 
bwLktxM Jniniwajs. rUmii aaiIn. f!*i-EtL~ p«ia Tnr biiriicnr. *i-'- 

THURSTON SUPPLT COMPANY, Dtpl PM, mkh Minrtesoti 




LIGHTS ITSELF 

SELLS ITSELF 

Oukk Actiaiii {1440k PtH'ectC'd 
StflHLng Hg liter 

rU'.ir, i'U..ii'Llii cr T'lp*' — Srj'tjnUy. 
jUi’-irT faiN iMi'uisviiiJ i‘f[i.SL ir[,[-: 
■JN- lilMI PtON. Xe rUjiL ri ii ili,ii„ 

aS 4 rer simple «Ji 4 targe un pf auid 

ni^i AicEit!! r^DcM hlg edmlng.g. 

NEW METHOD MFC. CO. 

Max PMP^ee Qradford. f*., UiS.Ai 




Lipht^ 



Pid IIV 



n th« 



Hind 



ase RfTAIL 

Dk iUi 

Crnu. . . JlSiOQ 




fpr iuelf HTjukHI^-i-LhiuLiiwiiiiLi 
iFL UII-P. naiuipUy to «i 3 C 1 ru 
JtaT dmi, Wrlup rnr tr« Lureiber H;tnd 
BPbk iiJiil r4i[ALi3i;F u/ New Irtiprpved I4A1. Mddatp. 
■ ELSAW MCri. Co.i 3S42 C*1 Main St.i KtitaU Cily, HP. 



Wonc/fir-Tortfi HOISE ELIMINATOR 

iJLLii aldjirti Id ypu.t tiidlD fliion was'c} iHs^Sl'IIMindCT^flntl 

Eii.tj rnioy rcetTHkim fpcie friTnii tllstrartittp ,.i p. tirtir* ' 

imini -ii St;Di]rtflp-M«tL«v PdiS'Po^nnan riLif plujt rH'l LInt'NUljE 

IMirtEipi' nr send, .'■(hr and wir''ll aarnd t^‘<i|rflLd. 

U-ri^.ici In E dft^'s (4r rvfund ir not lU^lUrMpd. -**L JJ ELlKifNAlva, 

Dil3ER-T(lME COirJUlY ^ EM . Ic 1BTS R. Clift SI . , Uilttff , UF. 



110 VOLT AC LIGHT PLAHTS 

in CfL^Tir'nilDrB fljmjftll AC CWTent nainp H" in 3JtO f(i TQ.iOOU U'jittiv 

iiBt i?-i4.->M in -uij. .Alwj pppvpj'ti^r^'r fi-ci4mFT!cy <‘hfln|fern, Diftsela, 

rx'; ciiTici'ith wUh AC tahe-pEfi AC^LfC j^vne-trlLurd, eliC. ^YLlr fprclnrulUV. 

KATOLIGHT, U Elm SI., MANK* TO, IWIHN., U. S. A. 

[iiir CUT lien, qr K’^ra. T.oii^c' i.=.,i: ■ Ka.., i.ui.^lL DwL>i.atL rHiii;- 
jprlpM l^lodll ILi-aA (iruLl'Ii. M'ln-j;Mr= ?>.[:iililL UM-iVtl 

-MIFL Liiq Ik ?lsUN" E ' 1 1 r^’p ;; j“HimlFU,iiHBE. tifcil, 

Jj n ul 'Iv Bq,i . TulififjiiUl 'lc.iJl'S JVfir 3SuPki.-li, r,JIN— II lyi. " 

ClkL.|.:i;r Lll lidU^lJA£ 711 iny ni -nlql.. I Or, |i>dav. 

CRAFTSMAN'S MODEL CO^ Odji, P.4I. ZOtt N. i|]it Si, Mikiskte.Fii 





TRAILER 



Pfdiiy Now 

TLedir 

and TRAILER BUILDlftlTMANUAU^ e«nls 

Sd lIlLiatraled J'jiirc.c pai^'kei:l vrltbi kleis ami 
; uiJ.;:L'S!Junf Tor li.t* |,luilikra, Fluyieri, ami 
itsuiLTK. I..1}.: Cciil ..'iiii nioft r>D[n[ktel L" Line tif 
Trailer L-iuptrLlL-s ami T'^qu tptaenl uL 

Arrr-rlrg'? !,-'.-':^L Pf-ti.s TiLif.h. line iid r. M.'' 
fi>r rliii Imi.k |[Ml;.t.y. SatljufiifclM) j 

TRAILER SURKT EOX 3S0 A^ WAUSAU^ WiS. 



PARTS 

Ccl£cl£ 




HVfCrt U'rrtinff pJeasK menthn f^djrwlur .IfecfcatUVs 








FOONOPrtJtAL HGBART 
A. Ck ARC WELDER 

yi?u pun eeL all i!ie hrtyfln- 
UiRea df ihi' [intKl am wi'IiIIeLI^ 
At Ipu’ fDAII Tlill^ rirw WL'Ider 
tf'lA ynu hnihlle hLi hdrCiJii nf 
Jplrt wUh fur mtnT nmnt dp Tf- 
nHlruHil fTk'rWifJH JliIp fllitm 

Lisfpy (n |ia>r'; to Owm; 

cfDinpmJrAr In nriei-fi.t'i?. C\ti'i'ii>a 
ramplelc ivl|h jit] AerraapTliVcK, 
e'Fn'trnCtc* And InvIruetL-ani^ fur 
PM. Aik rpr'ItikH-uMFlfit. Qolrkc 
jaayn for Etaplf nn 
Ivry iPDnlJnly :pay- 
mi'nfE of . c , 



IT'S easy to get big 
PROFITS WITH HOBART 
ARC WELDING EOUlPMENT 



llcrnupu' -rif li|ff prtiAlK mdIi-po^I wllti [hp 
JtDtmrt JOiVolt '‘■SinijJltAeiJ" Arr tViddei* 
JFPti c^n fifiiK * Me pAvtlip l*a?iliieas of 
JfOLir pvvn , ,. wllh ntnnpst nc tnvnl- 

nwiitt Are wflnpr Tirtcxifl are the low-ej,! 
ti) hlritniy, maklnr it iminltkle fnr even 
tl'ip *.mdl li-eit ahDii Ip own one of tliepc 
Tnon^-liialurrK. K'xirfi priiiPit frorii H flSn.- 
j{-m .^tk often ttlOnr Llian OnuoiKti Lu 
t-uKe rare of iKe xinnll fuonihlv P'^V' 
tneoUi. Arf v.-eldlnfr K h-hL-ik’h iirtjflt Pt>- 
portitfiLly . . . dotii't mifri Ell 
Remote ^nntrpr. This Ja an IfniHirtanL 
resiiurt' yuu pet At no t'sitra hiwt v,‘llh 
Eiohjirt. i( ehh voti roniml your welder 

frripi Any WOr>ljml! TkO-lnt. SiVk-n time, 
lemTier nnd fllrnlrTine-A tl'ip ni-eij for a 
heFirep nti Dyrrlieild. tu tunrealfd work. 
Cl4y to Operate, □■■liurt Virldctli hAVr 
’'FUmpHneH''' or"''r 4 qLlpn. Till a means 
fAflIer weldirur— with the rli;hi rurrent 
for every Jnlh, Molian m f-n HlmplUleil 
i. 9 tOt any r><ke of vOur nlim can weJd 
Cdfiity and KuiTreMi'tXflly. 

Eitra (Capacity over nlrt Hlvl# S3- 
^nlt Wk'lderw . . . nreeBAary for ■vreJdiriK' 
with the new mn|ed roiljfi. AUiniTlStie 
reaelanrv Irt* enp Iiohdle IlKht welder 
wnrlt irllhPUt laicEntT (He on'. 
^'^Pays.fpr.lUrlft' Trrmi. YOU «.rt try 
Ihlfl i'Lint[J'Eri V llPhart '.('rider Ep ytiLir 
erwn aliiA) for a. Hhcral Ifldl to prove 
ihjit VTClro. eomEoirfl ami Mi'ilifT" nhlaln- 
Atkle ik"[tn [hli( I nllifikied we’drp 
tt Cft^ f<ir yo*l to on-n D Ifnpprt wtlh 
rrortcraatl' no ^'JUnPi ouLlay. 



Dhia 



NdSART kftO$. CO.t kbit M.l?40. T^hiy 
Tell me more pbptft— 

□ RlUMIhfl Own D CnmnlVttk One 
rnrtflJile Wetdvr EHITLILL' LtEvi' 

D E]ih.-lrlc Drive- Q Kerid FKKK Qrmk tm -'Krw 

1^1 elder l^rfllH in Are Wrldlnji"' 

Nsmi" . 



.Adilrexa . 

Ir.tenn7ik.i,l Jn q l.lDlvEtAL TllJ.tl.. n l:.'tHV tkp.ms 



j| D1^ of IrK Sanjttt^ 

frifri^fFT of >1rC tVetfers 



DECEMBER, 1940 



165A 









DiitlnctiveE Indlvlduil! Perton- 
alked! Miikv yQvr Chrlitmal 
Ore-ahrvg Cards starKf Out ti)r iriak- 
iftg comatt prints frofli 

YOUR FAVORITE NEGATIVES 

n-p-i^-iLv** lif hdjuk Irttorcd diid 
LL^ML^^ItpL'rr HTMCUkK M-atfellkEbEmi Y^im 

Lia.ri ui^nibiaii nu-x im^riliit, wish ttiy eJ 

3 niir *j»jl nl^PVlv-^A. Kaikd Chruejii^ 

nrdd iSiU>M-lllV JT-uijr flrOpl^iML, dijIdFCfi. 

COMPLETE KEL-KARD-K1T 

T hf Fm^iuu# KEL'KAK^-KIT ^ y^iLTa 
Tmnn > uiu d 4 ulrror poflSpfliiM=f ™n 3 y »l -M, 

(.>301 firntm***., Binl.KMmni Urk], iu.aHk- 



¥“wr Chrlif'F^"'- 
riiif.-l'i ntlb«*p «n.|i hthll- 

^I^ubE. It'i furt^nri 



' lur neetiiu n-n.ip'livM 3. 



ndSuiikf b 



r.l-Eue*j ■ .hd 1:^ h.in'l |pU»BT«.i irsiiiliia ^i*rpith e% 
>Lih dBi-fH-aika*. Ai; rapinfp vIjuicb, ■ur ^tiiijil lJ.tHt, 



KE^LLEY P H.OT0 SUPPLY COb, H4 Mithiian AVt,, Ckie^gt, III. 



Korlhlandal DesiffTirci by iirHjat ekli^ra like 
Hiinrr^ Sclineiduf (alKive)l When hinting about 
i bn t C hrij t maa gift, don' t say " sfc i Norih- 

laIlda'^ Free "llaw to Ski” booklet Oil rPducstl 

NORTHLAND SKI MFC. CO- 

i’fti Jilaiiu/afturrrS 

95 Memam Part St. Fait!,Minru 




OMAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 



i*-^ rttiMs. 

All A[iriliu.iir'-. 

0 >ir M SYmih MOin:LS-l (4 ■<! M.HI hl'iiLEi. 
(■T (flj 

runTiNnsiinn I I - ■ I) C. Ispf». 

(I.aI^uhI'i I bill -^til. 3 rTbjii |.r Kb-ir-Si^ V^t i|{i 

.Ti,. - ii ciAipjjrr. It MOV fitr i.'PKtt.nnes, 

isi ESI IN 4 .( 1 , i-Ahirs 
iji- Ini' viciHl.li 

H l-c- Fvr (!uniE*lBl^ 

D. Wb ON AN ^ SONS 

1 . 0 ' >.bFi*i. ibilNNt Ai-UI FS. ML%N 



pLiuui 

D»vlc 



A Ml.d- 

flotCardr 

Scootc-r QuHlt i 
fiIhI Kma»giil 



BUILD YDURSELF A MIDGET CAR 

Wli ftp Fi<l FA LI zn Ip^ n'llKLL HBrS. KNCIKEa, 
KTC« liFr IjiiiltliiLE C^n, -Hi™''|.nr*. T^iirli*. etr. lh.> 
4 Mrry tmly llw bribl b( Uh I'rad IFk 

f-nr pirhi TKfakia mi <1 oLiiia far tltm rl Hpi’cr-ii 

EJrpv-lnrj-'VBd v1 1'-rr T4'h-i'’kv i t jHi-jrn I" ""f I f rrliwbk 
!-><p.nd niirlH W>; ciuraBl<« H'll>qt..:iiir>ii Slld-Ul'-Own' 

knib l3« Nh^IN PArhuNM, D*p(. PM-IJ. Chlc«g« 







' Af 

.r, 

L- ” . .. ll TiTi 

,ai *15: 

' -i l llrf Ttf*- 

br ^ > 




. ,,ct* Cfl’ 




£A 5 ffsr rooi ro usf 



BECAUSE IT HAS A F/exIUe SHAFT 
AND Peneil-Slie HANDPIECE 

tr«« AfcUI. n«iB nvPB kr nin«Ti«n€'«d WHtLHtn^ «Dd ti*%< 4 nitH ()» Lh* 
JibmtttrtiL liifbbv. FvrAdvm "Hji^bf-Op"' riTTitnz.t Far jirw-iJiFii. wuah fa. 



f 

, ... 

izbti«fah.t. jMiirol-alii li3hidj;i'lHiVF. ^ttr^ntilv. I'lui ikcw> 

rirjfw. ilibD'fr«d 3 oi lucbj *tit»dLiii, poluhiitf, tniUlnt., ■ncfiTiat 
Rurpaamf. ili>t(ln^, rAin-MLlCiiir, ■uniiu'. eirvliig. 'ct^i.iil'iil, undone. 

E1A90 cirtiiim. ftiiul^i diRi'. in-tiWji, cPDliaci. ctOb, ek. Uh3y tllrU liw 
tBD -CBJTbplelA PapLakjfa WnirkilMbF'. u illuriirH'^riL 

VDUin ON ID^DAr FREE TRIAL 

Or.JtT (liLb MwIdI All rOREDOM t'fa^qbl>! BluEt 
Wurkihciptwliy. RhrfaAA l-j4.9ii'Fh^l: or AI U — 
cfb «liip C.L5.U. Trv H. Fniif HI ilnr*. It ndt 

cifiniik'tFlj h^lqi-n. wt — a-*. nCuud iiiDdiay 

bL cneE. FaRED'DM(-b-|i.n« iodIji jdrLi^ IS33L 

Wrtfa tu (ttrltpltin ut>l*«.b 
FOftEDOIW ELECTRIC CD^b Cfa«L lU, 
il r*rk PIaca, N*iir V«fhr N. V. 




yP^WIITI WiViP DIESElECfRIt 



Your ]trpsi*nt uower bill will ba3' a WITTE 
that nroduten rower ftnd light for 
Ic a K.W.Hr Save up to 75 ^ — a 
size fnr oTciT ncetl+ 25{)0 to SOOdO 
watts ; 1, 2 and 4 cylinders^ 

Wrilv (Dh Fitifl'nca pl-Ail, P^'l^rCtlirc -dn-d n-l.nle' Dt ilEA|*r, 

WITTE ENGINE WORKS 

Choose from World's LsrgesI Line of Power Tools! 

FRFF Catalog coTara Metal and Woodworking 

TISE»*" 'T'nrilit. iu::CE»EarlaB. itiotrfstw fcif *Vfljry purse. Wrltfli 

5.. PI - - -- 




Tool 3 i acccaEortoB., rnot 4 ?rD for 4 very 
Waiter-Turner Co.. IIiC., Il2<f South Ate.. PlalnlleldB N. 



DRIVER Eumneered POWER TOOLS 




Earn Cash at Home' 



Wd p»id HI. m. fllT* {«p «xc«DtienAl c^Lld^ ercD 
Sni0wKlh9 frtua-FnTtin-Tnfft Wt? rurni!^|-| malrrJ^ilai tftiy 
Dll rmp*. nif; FREE mcOnnp IkuhIi i«Hb if yowf 
ri'llHr. ):>riV4]. h-tm. nilllAFLit. E4tr l^OS. Wrlle H3dAr. 
UfVEtAd CO^.-. 3 R 4 S Lincaln poDtr SOS. CHlcvefr 



AGENTS IS SIGN LEHERS 

For Store Ffontt and Odlcf Wl iKlDWflb Attyone CBh put 
them on. Free Hasnirle^. Mherai onor to ueEieru] ngenta. 

METALLIC LETTtn 00.^439 f|. ClDrh 5t. » ChleiiaB 



$AVE i ON WELDING OUTFITS- 

I HfAhT; rdiJlF WelrUiiB DuHltK. 12H.7S lo BOft.ii-i: HeavT-^luly Weld- 
In;; TDrciach<b fll.-Ci-; -H-lifM^t MvFaI A ALrplantf Torrhi'3':, RH.OB; 

llL‘iLVi'-dutjf Arc Wcidrr?, fl:7^.fdo to RDu.ChW; IUwjiudps t4-U1i 
I u:aU' 9 ' 0 ‘'K, 9 y.,Uy.b yujjcrlor UactLlnc CudSi-iuLLyi Uamhilcinp OJiln. 





vsTERious piscovcmr 



tf/f 

9* ^SdHt AMGnm a 

StopwRattnarGasl — trim d^u^s off Kaa lii 

— fftt more power — quicker nidrup- — fA«t?ir fcceei- 
erationi AUTQ OWNElLS eedrirHi-ftard pra^ 
VAOU-AlATlCE Preveo so effldent.lt ieiniaian- 
tee^tDDaLbfyrSr the trial eoatayou OQthfnjr. 

Airlcmatic Sap erclia rise PrincIplB 

Vfl^iq-iiLBitle is rf^|JI«T«nf/ Ft mpentas □« 

the Bowrehaive priDcipla bjagtOfnaticiLlly add- 
tag B dbaj^aor s xtra oxygen, d cTlWti free f irolD tha 
Deter ajr into the heart «f the mature, it ia 
'■nCiriilr BDtDDiatifiUfed ■llnvolhg mrbtvr to btewtlig' ^ At 
th>eWT«iHtfmB.'OD*nlnsB^d..cli7^ETix ■■ rEquired. Sorot 
WDtCi 35“;^ en jcAf t'AFlF. wHlhbflttanDatorpBrfoTiHBM^. 

ABENTS T&i.m' 

FOR IHTRODUCIflpl, I] vrv’e a Rfilepdld ODpr^rtum ly f-QT umiouBl Bulrd 
arid DrvntB. Every ear, ti^dc . tractor owner a prospeet. Send namr *nij 
address doW for big moneT makin g offer and tow yDD enn ||^t yours Free. 

Th* VacM-nuUE ««, , T* 17- E3T W. ftlAta atnal, waumtQawkvWl** 



FTTS ALL CARS 

CtvnHrsK^dof nfx pacta 
(uenl It] tea »f nvifl icndl:, 
ailjupled ud Hofad al 
Uo/nofarrV' Kiuitr dd^ 
qalukErlniilMlI'did h ruiy. 
on-D- la m few laLrwtaB. 



JSffltf you (Hiw^ it in f*Dpi(f«r Meckatticvf 
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POPULAR MECHANICS 




CHRISTMAS GIFTS 




CHOOSE FROM THIS LIST! 

AUTO BODY AND FENDER REPAIR^: 
hook ever}' pNeo UlhT 'Wil.] pul 

JQU r!j;hl tnlo UUj proftlablti buskncBL 

DYKES AUTO ENOVCLO PEDI At Wijrld'ii 
£ 7 ^ 41^1 bitok. ^ 01 ^' ]ytLi fH.ll Lion. Real 
boip fvT BuLo ond ihop bicchmlefr l^ril psiieB. 
ma iUui. 

audels Welders guide; x eET TKldk. 

DnomLifln and iti elI ii teniinn nf ell u'eld- 
Inji Rjaohlni^t^ bmth clectrlo and «A;^ 4 C«tyte<n.'G. 
Over 4M) pBEd'ji. SMiJ. 

DIESEL ENGINE MANUAL: For Mi04« wIiq 
defllre knowlrdti? Itw [lka*l enilno. E2.01J. 
BOOKKEEPING MADE EASY: Written anrE 
llluaLrated In cucli a tHjnrlec nmnner IhBt tho 
tMjfJnnor trilJ find nioei ctfitplei probtenta ptf' 
fedb' [JEsr. £1.00. 

WHAT TO MAKE: RfiiiiirhiLhlc S'TOllilmO VI- 
brary of prtiijep|.e and Lcleua for homo ‘cr^tle- 
ni«^. Dh: Lunt cloth £S.‘1S; pitpL-:;' fD.blfr 
FURNISHING THE HOME GROUNDS: 
Hundreds of SU|!|;ejll^U» ffH' liKT^aBine Ihp 
■ttrBDtLven.eB3 Qf laiU yard nfi(t gardem to.^0, 

UPHOLSTERED FURNITURE; l>»:rlUei 
«k'«ry ljn[iorLiinL operation iu clnfl abil jioup 
of uphbtateiy projects. ££.D0. 

PRACTICAL MATHEMATICS: Deala frith 
fuudBtdenlals df r<ult!irm>itln. Real help for 
tM'cryuiD ubo use4 OyurDH. £3.0ll. 

COURSE IN WOOD TURNiHa: Ft'm'lhlnj: 
you need to ktiofr about frOt."i I Urn lug;. 

EASY TO WAKE TOYS: PcfrcntJ 'seven bt*J' 
ects and oach one a favor Its viUti tJtildreiL. 
tl.H. 

WOOOCARYINO MADE EASY: Add n few 
sihiipEo tunrinei to yciur nirit LTuftwork prujeet, 

LETTERING OF TO DAYi Mtaleril fdens, tfood 
Laale Bcid corrocL letter canalru-cltorL £l.bl1. 
BOOKBINDING MADE EASY: Earn 
■□ffiiey by rcblndlTif old IhkiKh udtl niBeBElnoil. 

DFCTIONARY DF TECHNICAL TERMS: 

LVQues numntonE}' Used In marc than 

TO different flolde. |£.2S. 

A. S. C. SHORTHAND: Requires but fefr 
houre to muster. il.QU. 



GIVE YOURSELF . . . GIVE OTHERS !! 

PRACTICAL AND HELPFUL 



BOOKS 



H ere are the fihest of fl-ll 

Ht>oks that help to Ijstt^r Jobs 
. * . hlgr^er pay . , . iitfike jobs 
. futures brighter, 
luveat your ChrlatiTiaa money 
ill Uiesa helpful books. tilv« 
th<m lo yourat>lf , . . to yijqr friends and relatives* They v'lll 
pay big dividends year after year, 



NSW RADIOMANS GUIDE: Just auLl 

rurtlo niecfptinl'Cj rvriflre ruin Mul stinknu Tjite 
tolsTlsico data. S^.llQi. 

THE BOY MECHANIC: Cflinpliftely ntw ChH- 
tliDiv of this fulur}Ue JjdnR. Makel Ude pi'csent. 
£2.(10, 

SHEET METAL WORK: flcTf-lnstrucllDn In 
Jn^Ltirnt drsirtlFlK «tu| nriiMLi'yeilun. Jlcth lijibi 
nnd Iteavy-iauifo met4l. tlf.btl. 

STEAM AND HOT WATER F tTT I N (t ! Hrrw 
tP (|f«lrn moitern syslejns, select CHjuipincnl 
BEid ituuiU il c«rrt^ll;Fr SS.OC. 

STEEL CONSTRUCTION; Qlyce f^cts and 
lutitiul^t itf^Hleil Jn dsj-lenLttR stntcturul etwl 
ffubiuuotk far bulldlnES. E^.bO. 

MACHINE SHOP WORKt Approve^l lltoti 
mfchikls InclucHnt; wBas-Lructlmi am| us« <if 
Lmls and lEiechlru!^. dcTills «f ntiftriLlon snd 
modern prailurLlcfi htrUitKlS. SS.Tb. 

PLANNING THE LITTLE HOUSE: Tres.tS 
thin lit prritwi I 111 I Id Lner. LHiytnr ur Tenib^Jrllnd 
slioubil f-onaidrr. SH.Tfn. 

AUTOPDWERj Turn oIhI bUIO liHiiberalar? Jnta 
practknl d.l". Bnd P.tv llUiLCJ'H and yeiwTH- 
tort, fur [inhi.-Hi(:. WL'IdluK. cie. Aleo t^'lP 
luri^ tn jiLiilU' sinltlevLiiR pliers, pnrUbk i:rlnd.r 
era H.HU vlrcirlC ej'c. jl.iin, 

SHEET METAL WORKEBS^ 

MANUAL: Iteul bdn far Lhtisc 
cnyniMl In inctB.1 work. 

SS.ilO. 

OKY'ACETYLENE WELD- 
ING AND CUTTING: f^leecrk 
snd lhenii.U vf-rl 
[isnikTlng. liBTdenlny. 

AIR CONDITIONING; Xnn- 
terhnkn:]. I’uvtTM all tjnaei of 
mnJlimeiiT- IS.TjO, 

HOUSE WIRING; .Approfcd 
inellHHlf r<fr hi!ifiied and hnitd- 
JinK«. TlJCrminJi ^nd cumpJete. 

£2.0Q. 

REFRIGERATION; TTerrtk 
anil fras. RefrIyeraLlOn In sit 
let hrunelbss. Just frhat y«Hi 
need to be service rSiKrl. Sn.lld, 

SHOP NOTES U&HARY: 

ThtiiutAEiil!; nt prBcElcal manay 
iiiMhltiK ilniB and labor s-ivLn? 
bleiif. (."niiiplete set of six bL|f 
Vulirnirfi — ItiStl. '37-'3fl-'39-'-le 
and 'It only (2.43. Jilnyic Vut- 
utnci 



AERONAUTICS SI MPL|F( EO : ISO pigca Pf 

facta vGal tn student 's sucecss as a Eytr. £t.5d. 

AIR CONDITIONING^HEATING AND 
VENTILATING: Principki and Htneral ap- 
ptivaLion of steam, hot frKfef, vapw Gnil viini- 
um hBBtlnir frith air condltlnniriE types 

iJ bulldlPC4. (4.00. 

ARMATURE WINDING: Clt^arly frTlMep 
hocik Ml rKinstriiil Ion , wlnilEntt and repairLn.g 
af A.C. and iLCr motara and EineritOrl. (3.00. 

OLUEPRIHT RCADINC FOR BUILDING 
TRADES: Ml eicellenl snil ver}' tTopnUr boot 
(1.2^. 

CfVIL SERVICE HANDBOOK; Complclt 
ItoQiB slitdy c<;iuri|iet for FederaL State and Cltf 
civil sen-iw: eiptBiTi Ln.iUona. (1.00. 

THE BOAT BOOK; Shon'ft eiactly hofr to 
build popular boa Lb — for pleasure or ptoClL 
II. B(. 

ARC OF AVIATION: Inttruftlm book for 
eTeryono IntOMited lp aviation. (2.fl0, 

HOUSE WIRING: I-p-to-dak hwk for olto- 
Lrlolansj appniiiiJcaa and studanLt. (l.tlO. 

MONEY-MAKING FOR- 
MULA S : Poi:>utxr ^UedianlcY 
nehv brxjk. ]'’0rtindH!J »JHt a] I 
the Other Itifotcnatton you 
ncpij to niflirt It fiA^ll manu- 
farturidir husltiosH Of youf 
ofrn. li.Dtl. 

CARPENTRY AND JOIN- 
ERY: A Very pn|wj|[ir 
for cftrpfntert and itppreu- 
tlcos. (2. in. 

BLUEPRINT HEADING 
FOR MACHINE TRADES: 
flow to read asaemb-Ty. Eritl'C 
and frorklnir idrifriiiEE- ll.SD'. 
PAINTING AND DECO- 
RATING t Print;! pies ami ap- 
plietitlon of Monnionly uj^d 
painis. varnlKbcs. liirluJee 
oetEliiatlni:. |1.5I>. 
PATTERN making: Prae- 
(leHl IrvaLt^c ijn woutlwnrlf- 
inif ami frcHki turplnit. looti 
and anuipPlrhL. ((.rC. 
CONCRETE; 1001 Id»aa for 
valnR. Most complete book 
on the niblecl. (l.HS. 



illiip, drniL-altnif 



1000 WAYS TO 
MAKE MONEY 

A thousand ways 
T D MAKE SnoDQ: 
Tried and Trtt'Cd ilctb- 
(hls That Work — That 
You T<w>. tian fs*. How 
hundrL'ila of men made 
theJr llrat (l.fltH) In 
Itleir own InisinrSa. 
(2.30. 

MONEY MAKING 

IDEAS: imifl BP*ry tlmo 
wuyg to make uioney. 
Practical E ii i d o for 
yoiin]; and iiddnllc Bite'll 
men and wnitpen. alu- 
deiitl. btJJ'J, ititli, 




THE LOCKEVIST: Solviea inaintenatiMi pTPb- 
Ictnl. or lucklns devlnn. tl.!|!d. 

MANUAL ON PLUMBING, DRAINAGE 
AND SEWAGE; Coiere all kinds of pluinh- 
Init Inslaltallon, esilinatiriR, guasLloiia am) 
BiLevers for master plumbEui' exams. (2.tH). 

RDPP^S CALCULATOR; Flffurlruj ramk oaay 
for rmwtianirg. ijiiiiuvig mrit, (p.gA. 

STEEL square POCKET BOO K ; Tieser thee 
■nd lIlustrAEcf best itielbod^ of uslnc tuol 
square Iti eanurmry wnrh. (1.04. 



SEND NO MONEY— BOOKS SHIPPED C. 0. D. IN U. S. 

Select books from Hat abov’e. Holm yourself an4 frlentls to more 
l^rofitahle — more enioyable days. Send No Money. Pay poatinan 
above prices pliia postaga* (C.'iXD, En U* S. only). Outside U. S. A, 
add ten cents for each book for postage. Act Now. 
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MAKE YOUR SHOP COMPLETE 



with this 

SOUTH BEND LATHE 

leig, faciugr 
arid tioDiDg- 









Wo. 415 - YC. 9 W *wln 5 
by 3' hod Waikshop 
B*nch L«tb* with lL.p, 
TOTarsing znOtOi and 
countanhafl. Shipping 
waig'ht 320 Ib*^ 






0 The South Be-ad 9-inch Workshop Lathe is known arriojtg 
mechanics as the Uoiversal took Practically every type of 
machine work can ba done on this back-geared, screw^ 
cutting^ precisidn father The variety of work, done on the 
lathe makes it an essential tool for any shop* 



INSIST- 
On These Features 



Practical Attachments For All Clashes of Work 

GENERA L— <»r!ndEDg, Drilling, Wood Turaing, 

PRODUCTION — Bed Turret, Double Tool Best, Hand Levor Collet 
Equipment, Hand Laver Tailatack, 

TOOL ROOM - — Taper Work, Hand Wheel Collet Equipment, Microm- 
eter Carriage Siopj Thread Dial Indicator. 
AUTOMOTIVE ~ Valve Refedng, Armature Truing, Platon Flnitbing, 
Connecting Rm Boring, Dillerential Truing. 



SOUTH BEND LATHE WORKS 



• Heat-treated sHoy steel head- 
$tocli spindle iMltli capillary oil- 
ing system. 

• Hand -scraped lathe bed V-ways. 

• Precision machine cut gears. 

• Matid-scraped. lapped dovetails^ 

• Precision lead screw. 

• Thread range 4 to ISO per Inch. 

• All steel and iron construction. 

• Precision graduated steel mi- 
crorneter collars. 

• Boll thrust bearing on spindle. 

• Drum type reversing switch. 





Baltimore- Md, ^ Caray Mflch. & Supply Co- 
— Soulh Bond Lotha Works* 
BuRalo, N. Y. - — R+ C. Neal Company, Inc. 
Chicago, 111, — Sou+h B«!f>d Lathe Wort j- 
Cl«v«1iin.d, Ohio — - Keynalda Machinery Co. 
Detroit, Mich, — Lr>e Machinory Company 
Lea Angeles, Cel. — Ecclea & Dnviea Mach. Co. 
Milwaukee, WLa. — W, A. Vooll MachinEry Co, 
Hewerk, N. J. — I. R. Edwards Machinery Co. 
New York, N+ Y. — A, C, Colby Machinery Co. 
PHiladelphie, Pa. — Vf, B, Rapp, M^tchinery 
Partlexid, Ore .■^Portland Machinery Company 
Providence, R. I. — Geo, T. Reynoths S San 
Rocheater, New York — Ogden K. Adams 
San Francisco* CaJ. ‘ — Mooto MachineTy Qa, 
♦Boalon Sales Office, 67 Bt'Oadway. KBUdall Sq., 
Cflirihridge, MaEs.; Telephone Trowbridge 6369. 
fChicagci Office, Kicom 303 Machinery Solea 
SUiLding; Telsphcne State 7263. 



On Display 
In Principal 
Cities 



Popular In Industry 

Thaabovv firalut-ee are reseensible lor 
tha popularlly af the 3-inch Wo«|ivlMip 
l.«the in ln<tu«trinl Thix talhv 

is ueed hy -thfl- Caierplillai- Ti-acter Ce., 
•ell Tcfaphuita l.ab., Fetd Motor Cn,, 
Nelibitdl Cash Refister Crr. and thau- 
Utmlfl of dih'B*' onnnufe-cturars. 
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POPULAR MECHANICS 



When youWe got to get there— depend on 

“PRESTONE” Anti-freeze 




Fire Departmentf 

“Prcstone’^ brand anti- 
freeze bccaueie it will not 
faJL It lias proved itaelf in 
more ears tlian any oilier 
brand of winlor protection 
over tnadci 



Ambulances and iWtort^'' 
cara‘*f;et there" witli Pres- 
tone” anli'freeze , , * tlie 
wdnter protect I on that ban- 
ifllies freeze-up, boil away, 
foamingf fnmeSf rust antt 
eorroHion, One shot 
all winter! 





Pollco Daportments rely on “Prestoiic” atili-frccze. 

So aIo tlic armed forces of the United States Govern- 
ment. ‘'Prcfttone” anti-freeze is made to an rxr/usiv<^ 
formula. GUARANTEED IN WRITING, See your dealer. 

The un^ntH /tre refrixtere<t 

^niunttfl L'urU»n VomiMtUif, Oif!. 

ymye: — ■ ' umb 

“YOU'RE SAFE AND YOU KNOW IT” 





I 




^ .*,grve fne 
cigarette that satisfies 



A carton of GiesterfieWs 
with their Milder better taste 
will give your friends more 
pleasure than anything else 
you can buy for the money. 



The attractive Gift 
Carton that says 












Cn|ri^ri^Jtr l-ir..r:nT \ TcHUffo.rn 











